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(64) Abstract Title: Isoistion of subterranoon zonoo 

(57) An apparatus 130, which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, each solid tubular member 135, 150 including one or more external seals 140; one or more 
perforated tubular members 145 eiach including radial passages coupled to the solid tubular members; 
and one or nnore perforated tubular liners 13D5'each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members; and a shoe 155 coupled to the zonal 
isolation assembly; wherein at least one of the solid tubular nr>embers and perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radial expansion process psrformed within the wellbore. 
Also disclosed are methods and systems of isolating a subterranean zone, extracting materialsfrom a 
producing zone and an apparatus for extracdng geothermal energy. 
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ISOLATION OF SUBTERRANEAN ZON|ES 

Cross Rttference To Rslatad Appncatlom 

This application is a continuation-in-part of U.S. .patent application ser^ number 
5 09/969.922. attorney docket number 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6.328,113. that claimed the benefit of the filing date of U.S. provisional patent 
appHcation serlsd number 60/108.558. attorney docket number 25791.9. filed on 
10 11/16/1998. the disclosures ofwhich are incorporated herein by referent. 

Tha pmsant appji^tinn ic related to ths fonowMng: (1) U.S. patent applicatioh serial no. 
09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510.913. attorney docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent application serial no. 09/502.350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02. filed on 11/15/1909, (5) U.S. patent applicatton serial no. TO/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941. attomey docket no. 2579i;i6.02. filed on 2/24/2000. 
(8) U;S. patent application serial no. 09^.946, attomey docket r». »791. 17.02, filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. attomey docket no. 
2579123.02. filed on 4/26/2000. (10) PCT patent applfcatfon serial no. 
PCT/USOO/18635, attorney docket no. 2579125.02, filed on 7/9/2000. (11) U.S. 

25 provistonal patent appltoation serial no. 60/162,671 . attomey docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no, 60/154.047. attomey 
docket no. 25701.20. filed on 0/16/1999, (13) U.S. provistonal patent applicatwn serial 
no. 60/159.082. attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provistonal patent application serial no. 60/159.039. attomey docket no. 25791.36. filed 

30 on 10/12/1999. (15) U.S. provisional patent applteatton serial no. 60/159.033, attomey 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appltoation serial no. 60/165.228. attorney docket no. 25791.39. filed on 
11/12/1^. (18) U.S. provistonal patent appitoattbn serial no. 60/221,443, attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. fBed on 7/28/2D00. (20) U.S. provistonal 
patent application serial no. 60/233,638. attorney docket no. 25791.47. filed on 
9/18/20G0. (21) U.S. pfus^iona! patent appilcatton seriaS no. 60/237,334. attorney 
5 docket no. 25791 .48. filed on 1 0/2/20OO. (22) U.S. provistonal patent appiicatton serial 
no. 60/270.007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent appfication serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S, provteional patent aF^ication serial no. 60/259.486. attorney 
docket no. ^791.52. filed on 1/3/2001; (25) U.S. provistohal patent appHcation serial 
10 no. 60tt03.740. attorney docket no. 25791 .81 . filed on 7/8/2001 ; (26) U.S. provisional 
patent api^tkm serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/2ufia)01; (27) U.S; provlsionai patent appncaiioh serial no. 80/317,985, sttomsy 
dodwt na 25791. i^, filed <m 9^001; (28) U.S. provisk>nal patent application serial 
no. 60/3318.386. attorney docket no. 2S791 .67.02, filed on 9/10/2001; and (29) U.S. 
15 utiHty patent application serial ho. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of wtiicti are incorporated herein by reference. 

Background of the Invention 

This invenlfon relates generally to oil and gas exploratton, and in partkajlar to isolating 
20 certain sut)tenanean zones to facilitate oil and gas expk>ration. 

During ofl exptoratton. a wellbore typically trav^ses a numtwr of zones within a 
subtnrranean formatton. Some of these subterranean zones will produce oil and gas.- 
while others will not . Further, it is often necessary to isolate subterranean zones from 
25 one another in order to facilitate the eiq>loraUon for and production of oil and gas. 
Basting methods for isoiafing suijtenanean production zones In order to facHitata the 
iBxptoratkm for and production of oil BiM gas are omiplex and expe^ 

The present invmtion is directed to overcoming one or nt»re of the limitafions of the 
30 exbrtlng processes for isolating subterranean zones di»ing oil and gas expkMation. 

Summary of the Invention 

According to one aspect of the present inventton. an apparatus Is provided that 
includes a zonal isolation assembly including: one or more solkj tubular members, each 



2 



solid tubular member including one or more external seals, me or rrore perforated 
tubular mmbers coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
maieriois through the perforated tobutetr members,>ne or mere temperature sensors 

5 operably coupled to one or more of the perforated taibulaf memt)m for monitoring the 
operating temperature within the ^erfbnsrted tubular members, one or more pressure 
sensors operably coiqried to one or more of the perforated tubular members for 
monitoring the opersfting pressure within the perforated tubular merhbers, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
c(^tn>i valves, the iempefBiure sensors, uie pressu^ sensors, arKl the flc^ sensors fcr 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

IS tid)ular manors are fomned by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a secoruJ subtenanean zone In a wellbore is provided that 

20 includes posittoning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
iMthin the wellbore. the perforated tubulars traversing the second subterranean rone, 
radially expanding at least one of the primary spUd tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first siAtenranean rone to the second 
siditenanean zone within the wellbore external to the soBd tubulars and perforated 
tubuiarsp monitoring the bperating temperatures, pressures, mi flow rates within one 
or more of the perforated tubulars. and controUing the fioMr of fluicfic materiab through 
the perforated tubulars as a function of the monitbred operating temperatures. 

30 pressures, and flow rates. 

According to another aspect of the present inventton, a method of extracting matertels 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the weHlxire, positioning one or more perforated tutHjIars within the wetltKKB, the 
. peiforated tubuiars traversing the producing subterranean zone, radiaRy expanding at 
least one of the solid tubulars and the perforated tubulars witMn the welibore, fiuidiciy 
coupling the soGd tubulars with the casing, fiuidic^ coupling the perforated tubulars 

5 with the solid tubulars, fiuidiciy isolating the producing subterranean zone from at least 
one other subterranean zone within the welllK)re» fluididy coupling at least one of the 
perforated tut)Ulars with the produdng subtenanean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and controlling the flow of fluidic materials through the perforated tubulare as a function 

10 of the monitored (grating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isoiating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubulars within Vt\e weilbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within ttie weilbore. the perforated tubulars traversing the second 
subterranean 2one» means for radially expanding at least one ctf ttie soBd tubulars and 
perforated tubulars within the wellbqre, mews for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing tiie passage of fluids from ttie first 

20 subterranean ^one to the second subterranean zone within tiie weilbore exteriial to ttie 
mlid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for opntroliing the flow of fluidic materials through ttie peribrated tubulars as 
a function of ttie monitored operatlng temperatures, piessures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
• from a produdng subterranean zorie in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the weilbore, means for positioning one or more perforated tutnilars 
30 wtthbi the weilbore, tiie perforated tubulars traversing tiie produdng subtmranean 
zone, means for radially expandirvg at least one of the solid tijbulairs and the perforated 
tutHilars within the welU>ore, means for fluididy coupling tiie sdid tubulars with ttie 
casing, means for fluididy ooupling ttie peiforated tubulars witt) the solid tubulars, 
means for fluididy isolating the produdr^ subterranean zone from at least one ottier 
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subterranean zone within the wellbore, means for flufdidy coupling at least one of the 
perforated tutnilars with the (mxludng subterranean zone, means for rTK>nitoring the 
operating temperatures, pressures, and flow ratee within one or more of the perforated 
tubularSe and means for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a function of the rnonitored operating terrqseratures, prrasures, and flow 
rates. 

According to another asipedt of the present invention, an apparatus Is provided that 
includes a zonal isolatton assembly including: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular meird^ers, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process p^onned within the wellbore, and the solid tubular 
liners are fbnned by a radial expansion process perfomr>ed vrithin the wellbore. 

According to arnither aspect of the present invention, a method of isolating a first 
20 subterranean zone from, a second subterranean zone in a wetibore is provided that 
irtcludes positioning one or more sdid tutHJiars within the wellbore, the solid tubulars 
traversing ttie first subtenranean zone, positioning one or nrK>re perforated tubulars 
each Including one or rnoie racflal passages within the wellbore, tfte perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of ttie solid 
25 tubulars and perforated tubulars within ttie wellbore, fluididy coupling ttie perforated 
tubulars and ttie primary sqU tubulars, preventing the passage of fluids from me first 
subtenanean zone to ttie second sid^terranean zone wlttiin ttie weDl)ore. external to ttie 
primary solid tubulars and f»rforated tubulars. positioning one or more solid tubular 
liners within ttie interior 61 one more of ttie perforated tubulars. and radially 
3G expan<fing and plastically defonning the solid tubular liners within the interior of or^ or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting nnaterials 
Ironi a producing subterranean zone in a welbore, at least a portion of the weilbore 
induding a casing, is provided that includes positioning one or more solid tubulars 
withiri the welltx>rB, posKioninQ one or more perforated titulars each Including one or 
5 more radial passages within the welll>ore, the perforated tubulars traversing the 
producing subterranean zone» radially expanding at least one of the solid tubutars and 
the perforated tubulars withm the wdlbore, fluidicly coupling the solid tubulars with the 
casing, fluidiciy coupling the perforated tubule with the solid tubulars, fluidlciy 
isolating the producing subtenrBrtean zone from at least one other subtenanean zone 
10 within the wetlbore, fluidldy coupling at least one of the perforated tubulars with Ihe 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the p^rforalAd tubulaf^, 8nd radially exp^dlng and plastically 
deforming the solid tubular liners within the intericM* of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone .from a second subterranean zone in a weilbore is provided tiiat 
includes means for positionihg one or more solid tubulars wthin the weilbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each Induding one or more radial passages within the weilbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandmg at le»t one of the solid tubulars and perforated tubulars within the weilbore, 
means for fluididy coupling the perforated tubulars and the sofid tubulars, means for 
preventing the passage of fluids from the first siAterranean mne to the second 

25 subterranean zone within the weilbore external to the primary sdid tubulars and 
perforated tubulars, means for positioning one or more solkl tubular liners within the 
interior of one or more of the perforated tubulars, and means for ra«iially expandfng ar^ 
plastically deforming the sofid tubular liners within the interior of one or morB of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Accordif^ to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubuiars within the wellt)ore, means for petitioning one or more perforated tutnjiars 
each including one or mm radial passages wtthin the wellbore, the perforate tubuiars 
traveising the prcxtudng ^Merranean zone, means for radially expanding at least one 
of the soBd tubuiars and the perforated tubuiars within the wellbore, means for fluididy 

5 coupling the solid tubularB with the casing, means for flutdidy coupling the perforated 
tubuiars with the soHd tubuiars. means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone wtthin the wellbore. means for fluididy 
coupling at least one of the perforated tubuiars with the produdng subterranean zone, 
means for positioning one or more sdld tubular liners within the Interior of one or nnore 

10 of the perforated tubuiars, and means for radially expanding and plastically defomiing 
the solid tubular liners within the interior of one or more of the perforated tubuiars to 
flyidlcly seal at least some of the radial passages of the perforated tubuiars* 

According to another aspefd of the present Invention, an apparatus is pn>vlded that 
15 indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular number induding one or more external seats, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular mmibers, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of tiie radial passages of the perforated tubular members, and a 
20 shoe coupled to the »nal isolation assembly. 

According to another asped of the present invention, a method of Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more tolid tubuiars within the wellbore, the solid tubuiars 

25 traversing the first subterranean zone, positioning one or more perftyated tubuiars 
each Inducing one or more radial passages within the wellbore. the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the wellbore, fluididy coupling the perforated 
tubuiars and the primary solid tubuiars. preventing the passage of fluicte from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tutnriars and perforated tubuiars. sealing off an annuteir region within at 
least one of the perforated tubuiars. and injecting a hardenable fluldic sealing material 
into the sealed annular regions of the perforated tubuiars to seal off at least some of 
the radial passages of the perforated tubuiars. ' 
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According to anothv aspect of the present inventton. a method of extracting materials 
from a producing subterranean zone in a wellkx)re, at least a portion of the welltK>re 
indudirra a casing, is provicted that Includes posittoning one or more solid tubulars 
5 within the welttyore, positioning one or more {mforated tubulars each Including one or 
more radial passs^es within the weObofe, the perforated tubulars traversing the 
producing subtenranean zone, radiaDy expanding at least one of the solid tubutars and 
the perforated tubulars within the weiit>orB« fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubutars with the solid tubulars, fluidicly 

10 isolating the produdrig subtenanean zone from at least one other subtenranean zone 
within the wellbore, fluidicly coupBng at least one of the perforated tubulars with the 
prodydng subterrantan mrm, sealing otT an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sid>terranean zone in a vyellbore is provided that 
includes means for posltibning one or more solid tubulars within the wellbora, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one* or mcro 
perforated tubutars each Including one or more radial passages within the wellbore. the 
perforated tubulars traversing the woond subterranean zone, means for radially 
expanding at least one of the solid tubulars and perftirated tubulars within the wellbore. 
nneans for fluidicly coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the pass^e of fluids from the first subtenranean zone to the second 
subtenranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material Into 
the sealed annular rsgions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another aspedt of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 



tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passa^s within the iralB^ore, the periiDrated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 

5 coupBng the soKd tubulars vrith the casing, means for fluididy coupling the perforated 
tubulars with the eoRd tubulars* means for fluldidy isolating the pnxlucing subtenanean 
zone from at least one dB^er subtemanean zone within the weliboret means for fluldic^ 
coupfing at least one of the perforated tubulars with the producing sutaterranean zone, 
mem^ for sealing off an annular region within at least one of the perforated tubulars, 

10 arxi means for injecting a hardenable fluldic sealing materia! into tto sealed annular 
regions of the perforated tid)ulars to seal off at least some of the radial passages erf the 
psifofaied tubulaiB. 

According to another aspect of the present inventior^, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonnatton including: one or more solid tubular members, each soDd 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly/ At least one of thie solid tubular memt>er5 and the perforated 
20 tubular memt>6rs are formed by a radial expansion process performed within the 
welbpre, and et least one of the perforate tubular members are radially expanded Into 
intimate contact wMh the subtenanean fomiatfon. 

According to another aspect of the present Inventon, a metfiod of isolating . a first 
25 subterranean zone from a seioond eubtmanean zone in a wellbore is provided that 
includes positioning one or more solid tubulars wWiin the wellbm, the solU tubulars 
travar^ the first subtenanean zone, positiohing one or more perforated tubulars 
within the wetlbore each including one or more radidl passages, the perforated tubulars 
traver«ng the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into inUmate contact with the second subterranean zone, 
fluidldy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenranean zone to the second subtenanean ^e 
within the vvellbore external to the solid tobulars and perforated tu^^ 
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According to another aspect of the present invention, a method of extracting materials 
from a producinp subterranean zone in a wellt>ore, at least a portion of the wellbore 
including a casing. Is provided that includes positioning one or more solid tiAulars 

5 within the weHbore. {M}sitioning one or more perforated tubuldrs within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
produdng subten^nean zone, radially expanding at least one of the solid tubulars and 
die perforated tubulars within the wellbore. radially expanding at least one of tiie 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 

10 coupling the solid tubuiars with the casing, fluidicly coupling \he perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore. and fluidicty coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 Aoomfing to another aspect of the present invention, a system for isolating a first 
subterranean zone from a socond subtenranean zone in a wellbore is provided that 
indudes means for posttioning one or more solid tubulars within the wellbore, the sou 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Induding one or more radial passages, the 

20 perflated tubulars traversing the second subterranean zone, means for r^ially 
expanding at least one of the solid tubulars and perforated tubulars wittiin the wellbore. 
mems for radially expanding at least one of the perforated tubulars into intimate 
contect witti the second subterranean zone, meare for fluididy ooupBng the perforated 
tubulars arid the solid tubulars, and meanis for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenranean zone within the wellbore external to 
the soOd tubulars and perforated tubuters. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that Indudes means for positioning one or more solid 
tubulars witMn the wellbore, means for positioning one or more perforated tubuters 
within the wellbore each induding one or more radtel openings, the perforated tubidars 
traversing Vie produdng subtairanean zone, means for radtelly expanding at least one 
of the solid tubulars and the perfbrated tubulars withbn ttie weHbore, means for radtelly 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy ooiqriing the solid tubulars with the 
casing, means for fluididy .coupling the perforated tubulars with the solid tubulars. 
means for fluMidy isolating the produdng subtenranean zone.from at least one other 
5 subterranean zone within the wellbore, and means for fluididy ooupPng at least one of 
the perforated tubulars with the produdng subtenranean zone. • 

According to another aspect of the present invention, an ^paratus Is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10. subterranean formation and indudes a perforated wellbore casing. Induding: one or 
more solid tubular menr^bers, each sdkJ tubular member induding or» or more external 
seals, onft or more parf«^ted tubyiar members ooiipied to the solid tubular memtWE, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed wittiin the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate oontad with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, poslfioning one or more perforated tubulars 
within the vkrellbore each Including one or rnofB radial passages, the perforated tubulars 
25 traversing the second subtenBnean zone, raifeily expanding at least one of the prirnary 
solid tubulars and perforated tubulars within the wellbors. radiaily expanding at least 
one of the perforated tubulars Into Intimate contacTwith the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subten^nean zone in a wellbore, at least a portion of the wellbore 
induding a casirig and a perforated casing that traverses the produdng subterranean 
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zone, is provided that Includes positioning one or more solid tubulars within the 
welibore. positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one oT the solid tubulars and the 

5 perforated tubulars within the weDiM^re^ radially expariding at teasi one of the (»rforated 
tubulars into intimate contact with the perforated casing, fluidlcly coupling the solid 
hibulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the producing subterranean zone from at least one other 
subterranean zwb within the welibore, and fluidiciy coupling at least one of the 

10 perforated tubulars with the produdng subterranean zonie. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subt^anean zor>e in a welibore that Indudes a 
perforated casing that traverses the second subten^nean zone, Is provided that 

15 indudes means for positioning one or m(^ solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zdne. means for positioning one or more 
perforated tubulars wRNn ttie welibore each induding one or more radial passages, the 
prorated tubulars traversing the second subterranean zone, means for radially 
expanding at le»t one of the solid tiAulars and perforated tubulars withh the welibore, 

20 means for radially expanding at least one of the perforated tubulars into' bittmate 
oontad with the perforated casing, means for fluidtely coupling the perforated tubulars 
and the solid tubulars* and means, for preventing the passage of fluids from the first 
subtenanean zone to this seoorKi subterranean zone within the welibore exiemal to the 
soHd tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
- from a produdng subterranean zone In a welibore, at least a pc^on of the welibore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positionihg one or more solid tubulars Within the 
30 welibore. means for positioning one or more perforated tubulars within the welibore 
each induding one or nrK>re radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radialiy exparniing at least one erf the solid 
tubulars and the perforated tubulars within the welibore, means for radially expanding 
at least one of the perforated tutnilars Into Intimdte contact with the perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, means for fluidicty 
coupling the perforated tutxilars with the solid tububrs, means for fluididy isdab'ng the 
producing subterranean zone from at least one other subterranean zone within the 
welbore. and means for fluididy coupling at teast one of the perforated tubtdars with 
5 the produdng subtenBnean zone. 

According to another aspect of the present inventkm, ah apparatus is provided that 
Indudes a zonal isolation assembly including: one or more solid tubular mefrtors, each 
soHd tubular member induding one or more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular lir^rs each Induding one or more radial passages 
cogplad to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfonmed within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process performed within the welibore. 

Acoording to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a welibore is provided that 

20 indudes positioning one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubutais 
each induding one or more radial passages within the wellborep the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars wthin the wdlbore, fliftlidy coupling the perforated 

25 tubulars and the primary solid tubulars. preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary sdid tubulars and perforated tubulars, positioning one or mors perforated 
tubular liners witNn the interfor of one or more of ttie perforated tubulars, and radially 
expanding and plastically defomning the perforated tubular liners within the interior of 

30 oneormoreof the perforated tubulars. 

According to another aspect of the present invention, a method of extracting n^terials 
from a produdng subterranean zone in a welibore, at least a portton of the welibore 
induding a casing, is provided that includes positioning one or more solid tubutdrs 
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within the wellbore. positioning one or more perfmted tubuiars each including one or 
more radial passages within the weHtKKe, tt^ perforate tubuiars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubidars within the wellbore, fluidicly coupling the sofid tubuiars with the 

5 casing* fluidicly coupling the perforated tubiriars with the soiid tubuiars. fluidicly 
isotating the producing subten^nean zone from at least one other subtenanean zone 
within the wellbbre. fluklicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone, positioning one or wotb perforated tubular liners within 
ttie interior of one or more of the perforated tubuiars, and radially expanding and 

10 plastically deforming the perforated tubular liners within tfie interior of one or more of 
the perforated tubuiars. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a secorxJ subterranean zone In a wellbore is provided that 

15 includes means for positioning one or more solid tubuiars witiiin the wellt>ore, the solid 
tubuiars traversing the first subterranean zone, means for positiwiing one or more 
perforated tubuiars each including one or more radial passages within the wellbore. the 
perfc^ated tubular^ traversing th9 second subtenanean zone, means for radidly 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 nrmns for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean lorm to the second 
subtenanean zone within the wellbors external to the primary solid tubuiars and 
perforated tubuiars, means for positioning one or more performed tubular liners within 
the interior of one or worn of the perforated tubuiars, and means for nidially expanding 

25 * and plastically deforming the perforated tubular riners within t^ 
of the perforated tubuiars. 

According to another aspect of the present Invention, a system for ^acting materials 
from a producing subterranean zone in a wetlbore, at least a portion of the w6llt>ore 
30 including a casing. Is provided that includes rneans for positioning one or nriore solid 
tubuiars within ttie wellbore, means for positioning one or more perforate tubuiars 
each including one or more radial passages within the wellbore. the perforated tubuiars 
traversing the producing subterranean »ne, rfieans for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars wlfliin the weltt)ore. means for fluidicly 
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coupling the sofid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soBd tubulars, means for flukHdy isolating the producing subterranean 
zone from at least one other subtenBnean zone within the wellbpre, means for fluididy 

^••mHm 9« iA4ef MA f4i rhtt Mrf/^ratoH tnHiilftrc wtfh tho nmHiirirm RiihlAiTanean zone. 

5 means for poationing one or more perforated tubular liners withirt the Interior of one or 
moie of the perforated tubulars, and means for radially expanding and plastically 
defoming the perforated tubular Hners witNn the interior of one or more, of the 
perforated tubulars. 

10 • According to another aspect of ttte present inversion, an apparatus is provided ttiat 
includes a zonal isolation assembly including: one or more solid tubular members, each 

i:^ t^ju.jk^^ «.«»u». :.^..utM«. 0^0. M#«M WMtrs r\r mrkm no rf rvratCuH 

9UIIU UIUUKII llWmU©! IIRHUUIIiy WIIV Wi GAWMICll ^SfUnift fcww wi liiwi^ 

tubutar members each Including radial passages coupled to the solid tubular members, 
and one or more oneway valves for controllably fluididy oouplifiig the perforated 
15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the sold tubular members and the perforated tubular meml>ers are fonmed by a radial 
expansion process performed within the wellbore* 

According to anottier aspect of the present Invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone having a ptuiBlity of producing 
zones in a weilbore is provided that indudes positioning one cm* more solid tubulars 
within the weilbore, ttie solid tubulars traversing the first subterranean zone, positioning 
two or more perfcrated tid)ulars each in^ding one or more radial passages within the 
weilbore. the perforate tubulars travemlpg the second subterranean zone, radially 
25 expanding at least one of the scrfid fubidars and perforated tubulars within the weilbore, 
fluidlciy coupling the perfbrated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone tb the second subterranean zone 
within the welttK>re external to ttie primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not l>een 
30 depleted to one of the produdng zonM that has been depleted. 

According to anottier aspect of the present invention, a method of extracting materials 
from a weilbore having a plurality of produdng subterranean zones, at least a portion of 
ttle weilbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars wthin the weilbore, pmitioning two or more perforated tubulars each Including 
one or more radial passages within the welibore, the perforated tubulars traversir>g the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perfoiBled tubulars within the weHbore, fKikiidy coup!!r>g the solid tubulars wth the 
5 casing, flijldlcly ooi4)l!hg the .perforated tubulars with the solid . tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the weBbore. fluidicly coupling at least one of the perforated tubulars with the 
producing sutterranean zone, preventing fluids fhom passirig from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subten^anean zone having a plurality of producing 
zones in a welibore is provided that Includes means for positbning one or more solid 

15 tubulars within the welibore, the s;o»id tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore, me^ns for fluidicly coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore extemat to the 
primary solid tubulars and perforated tubulars, means for poslttoning one or more 
perforated tubular liners within the interior of one or tnore of the perforated tubulars. 
md means fa preventing fluids from passing from one of the prodiK^ing zones that has 

25 not been depleted to me (tf the prodi^g zones that has been depteted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subtenranean zones in a wellbora, at teast a portion of the 
welibore inditing a casing, is provided that includes means for positioning one or 
30 more solid tubular^ within the welibore, means for positioning one or noore perforated 
tubulars each Including one or more radial passages v^rithin the welibore, the perforated 
tubulars traversing the producing subtenanean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars v^in the welibore. nneans 
for fiutdidy coupling the ^id tubulars with the casing, means for flutdidy coupling the 
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perforated tubulars with the solkJ tutnjiars, means for fluididy Isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subtenranean zone, means for positioning one or more perforated tubular Hners within 
5 the Interior of one or more of the perforated tubuters, and means for preventing fliiids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subtenranean fonnation contelrdng a source of geothermal 
energy is provided that includes a zonal isolation assemt>ly positioned within the 
siititfinnriAan formation Induding: ons or nriorB solid tubular members, ea^ solid 
tubular member Including one or more extemal seals, one or more perforated tubular 
mernbers each Including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including om or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupted to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zohe including a source of geothermal 
energy in a wellbore ie provided that Includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars each including ohb or more radtel passages within the 
wellbore, the perforated tubulars traversing, the second subterraiean zone; radially 
expanding at least one of the solid tubulars md perforated tubulars within the wellbore, 
fluidicly cpupBng the perforated tubuters and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean ^e 

30 within the wellbore extemal to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners withirt the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting 
geothenral energy frono a subterranean geothemial zone in a wellbore, at ieast a 
portion of the walttxye including a casing, is provided that includes positioning one or 
more solid tubulars within the wellborB, positioning nne or more perforated tubulers 
5 each including one or more radial passages within thie welibore, the perforated tubulars 
traversing the subtenanean geothermal zone, radially expanding at ieast one of the 
solid tubulars md the perforated tubulars within the weilbore. fluididy coupling the solid 
tubulars with the casing, fluidlcly coupling the perforated tubulars with the solid 
tubulars. fiuidiciy isolating the subterranean geothermal zone from at least one other 
10 subterranean zone within the weilbore. and fluididy coupling at least one of the 
perforated tubulars with the subtenanean geothenhal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second geothemwl subtenanean zone In a weilbore is 

T5 provided that indudos means for positioning one or nx>re solid tutnjlars within the 
weflboTB. the solid lubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second geothennal 
subtenanean zone, means for radially expanding at least one of the soild tubulars and 

20 perforated tubutars within the weilbore. means for fluididy coupling the perforated 
tubuters and the solid tubulars, and n)eans for preventing the passage of fluids from the 
first subtenanean zone to the second geoth^mal subterranean zone vwthin the 
weilbore exiemal to the primary solid tubulars and perforated tubulars. 

25 AccoRfing to another aspect of the present invention, a system for extracting 
geothermal energy from a ^tibtennanean geothermal zone in a weilbore, at ieast a 
portion of the weilbore iriduding a casing, is provided that IrK^udes means for 
positioning one or mora solM tubulars within the welibore; nwans for positioning one or 
more perforated tubirtars each induding one or more radial passages within the 

30 welibore. the perforated tubuiars traversfng the subtenanean geothemnal zone, means 
for radially expanding at ieast one of the solfd tubulars and the perforated tubuiars 
within the welibore, means for fluididy coupling the solid tubulars witti the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars. means for 
fluididy isdating the subtenanean geothermal zone from at least one other 
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subtenanean zone within the weflt)ore, and means for fluldlcly coupling at least one of 
the perforated tubuteirs with the subten^anean geothennal zone. 



Acccniing to another aspect of the present inventbn, an appsrstus !^ prsvided that 
5 includes a zcmal isolation assembly, including: one or more solid tubular mertd)ers, each 
solid tubular member including one or more external seals, one or more perforeted 
tubular membere each including one or more radial passages coupled to the solid 
tubular membere, and a shbe coupled to the zonal isolation assembly* At least one of 
the solid tubular membere and the perforeted tubular membere are fomied by a radial 
10 • expansion process performed within the weilbore, and the radial passage of at least 
one of the perforated tubular membere are cleaned by further radial expansion of the 
pefforatad tubular n^mt>ere within the wailtK^re. 

According , to another aspect of the present invention, a method of isolating a firet 
15 subterranean zone from a second subterranean zone in a welibore is provided that 
includes positioning or^ or more solid tubulare within the welibore, the solid tubulars 
traversing the firet subterranean rone, positioning one or more perforated tubulars 
within the weilbore each including one or rmre redial passages, the perforated tubulars 
traversir^g the second subtenanean zone, radially expanding at least one of the prinr^ry 
20 solid tubulars and perforated tubulare within the welibore, fluididy coupling the 
perforated tubulare and the solid tubulare, preventing the passage of fluids frem the 
firet subterranean zpne to the second subterranean zone within the weilbore extend to 
the solid tubulare and perforated tubulare, and cleaning materials from the radial 
passages of at least ohe of the perforated tubulare tyy further racSal expansion of the 
25 perforated ti^ularawithiri the welibore. 

According to another aspect of the present inventidn, a m^od of exacting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
Including a casing, is provided that includes positoning one or more solid tubulare 
30 within the wellt>brB, posHionirtg one or wore perforated tubulare within the welibore 
each fncludb)g one or nribre radial passages, the perforated tubulars travereing the 
producing subterranean zone, radially expanding at least one of the solid tut>ular8 and 
the perforated tubulare within the wellbohd, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulare with the solid tubulare, fluididy 
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teolating the producing -subterranean zone from at least one other subterranean zone 
within the weiibore, fluididy coupling at l^t one of the perforated tubidars with the 
producing subterranean zone, monitoring the (derating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and ctoanlng materlais from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansbn of the perforated tubulars wKhln the wellbore. 

According to another asped of the present invention, a systmi for isolating a first 
subterranean zone from a second subterranean zone In a wellbore Is provided that 

10 includes means for positoning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zon6, means for positioning one or more 
perforated tubulars within the wellbore eadi induding one or nxKe radial pas^gss, ttie 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbcre. 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subten^anean zone within the wellbore external to the soGd tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars 1^ further radial expansion of the perforated tubulars within the 

20 wellbm. 

According to another aspect of the present invention, a system for extracting materials 
from a produong subterranean zone In a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 

25 . tubulars within the wellbore.. means for positioning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubulars 
traverdng the producing subterranean zor^, means for radially expanding at least me 
of the solid tubulars and tiie perforated tubulare vtrithin the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling ttie perforated 

30 tubulars with the solid tubulars, means for fluididy Isolating the producing subtenanean 
zone from at least one other subterrar>ean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubutars by further radial exp»>sion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

F!0. 1 is 3 fr^.T.er.!spy cross-sections! vfev/ 3!usl^&ng the isoistioR of subters^r^sn 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative emt>odiment of 
a system for isolating subterranean mnes within a borehole. 

10 Fig. 2b is a cross sectional illustratipn of the system of Rg. 2a during the injecbon of a 
fluidic mat^tel into the tubular support member. 

Rg. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
20 tubularmembersof the system of Fig. 2a. 

F^. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of F^. 3. 

25 Fig. 5a is a cross sectional illustration of an illusbative emt>odiment of ttie uptetting of 
the ends of a tubular member. 

Fig. '5b is a cross sectional illustration of the expanded)le tubular member of Fig. 5a 
after radially expanding and plastically defbmiing the ends of the expandable tubular 
30 member. 

Rg. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular memt>er. 
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Rg. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the Intemiediate unexpended 
poiton of the expandable tubular member. 

5 Fig. 6 is a cross-sectional iilustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional flhistration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional iilustration of an alternative embodiment of the 
systwTi for isolating subterranean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross sectlonaj illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. .1 with a solid tubular liner. 

Rg. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Rg. 1 with a hardenable fluidtc sealing material. 

Fig. 11 Is a fragmentary cross sectional illustration of an ernbodtment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragnientary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular nr>ernbers of the system for isolating 
subterranean zones of Fig. 1 with a sunounding perforated wellborB casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
Hning one of the perforated tubular members of the system for isolatlr^ subteranean 
zones of Fig. 1 with another perforated. tubular member. 
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Rg. 14 IS a fragmentary cross sectional itlustatlon of an alternative emtxxJiment of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional Ulustration of an altemative embodiment of the 
system for Isolating subterranean zones of Rg. 1 in which the system is used to extract 
geothemnal energy from a subtenransan geothennal zone. 

Detailed DescripUon of the lllustraHve Embodlrnents 

10 . An apparatus and method for isolating one or more subterranean zddbs from one or 
nrwra other subterranean zones is provided. The apparatus and method pemiits a 
producing zone to be isolated from a nonpr^xiudng zone using a cx>mbin3t!on of soiid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In combination with conventional, well known, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sikling sleeves, which will be Inserted into tie disclosed apparatus to pemiit the 
commingling and/or isolation of the subtenranean zones from each other. 

Referring to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean fonmatton 115. The subtenranean formation 115 Includes a number of 
productive and non-productive z^nes, including a water zone 120 and a targeted oil 
sand zone 125. During exploratton of the subterranean fomnation 115, the wellbore 
105 may be extended in a wel known manner to traverse the various, productive and 
non-producUve zones, including the water zone 120 and the taigeted oil sand zone 
25 125. 

In a prefemad embodiment, in order to fluididy isobte the water zone 120 from the 
targeted oil sand zorte 125. an apparatus 130 is provMed that includes one or more 
sectkjns of solid casing 135, one or more extemal seals 140, one or more sections of 
30 perforated casing 145. one or more intennedlate sections of solkJ casing 150, and a 
solU shoe 1 55, In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 providds a fluid oonduit that transmits fluids and other materials 
firom one end of the solid casing 1 35 to the other end of the solid casing 1 35. The solid 
ca^ng 135 may comprise any number of conventiondl conrvnerclally available sections 
of solid tubular casing such as, for exampis, oim^ tubulars fabricated from chromlym 
5 steel or fiberglass. In a preferred embodiment, the solid casing 1 35 comprises oilfield 
tubulars available from various foreign and domestic steel mitis. 

The soBd casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdalty 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In e preferred embodiment, the solid casing 135 Is 
coupled to the oa«ir>g 1 10 by using e)n»ndat>te solid conr^ctors. The solid rasing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventional commerciaily available processes such^as, for example, welding, or 
slotted arid expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

in a preferred embodiment, the caslrig 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various anrangements of packers, perforated tubing,, sliding 
25 sleeves, and valves may be. employed within the apparatus to provide various options 
for commingling and isolating subiterranean zones from each other while providing a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is placed Into the weDbore 105 
30 by expanding the casing 135 in the radial direcBon into intimate wntact with the interior 
walls of the wellbore 105. The casing 135 may be expanded In the radial direction 
using any number of conventional commercially available methods. 
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The seab 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of conventional oommerciatly available . sealing 
materials suitable for sealing a casing In a wellbore such as, for example, lead, nibber 
5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Erwrgy Services. The perforated casing 145 pemtts fluids 
arvJ other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, ofl and gas may be produced from 
a producing subterranean zone within a subtenranean formation. The perforated 

10 casing 145 may comprise any number of conventiohal corrKnerclally available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises axpandable slotted tubular easing available from Patroline in At>erdeen, 
Scotland. In a partlculariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petrotine In Aberdeen, . 

15 Scotland. 

The perfbrated casing 145 Is pfeferably coupled to one or more solid casing 136. The 
peribrated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted 'or solid expandable connectors. In a preferred embodiment, ttie perforated 
ca^g t45 Is coupled to the solid casing 1 35 by expandable solid connectors. 

The perfbrated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors, in a preferred 
embodiment, the perforated casing 145 coupled to the intenmediate solid casing ISO 
by expand£dMe solid connectors. 

30 THe last perforated casing 145 Is preferably coupled to the shoe 155, The last 
perfbrated casing 145 may be coupled to the shoe 155 usmg any number of 
conventional commercially available processes such as. for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodinfient. the shoe 155 ia coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred emt>odiment. the perforated casings 145 are posRIorved within the 
\welIbore 105 by expanding the perforated casings 145 In a radial direction into intimate 
oontad wKh the interior wails of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdally available 
propesses. 

10 

The mtermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated ^sLngs 145, The intermediate solid ^sing 150 rnay ojmprise 
any number of conventional commerdaily avdilabie sections of solid tubular casing 
such as, for example, oilfield tubulars fabrit^ed from chromium steel or fiberglass. In 
15 a preferred embodiment the intemiedlate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The Intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 

20 perforated casing 145 using any number of conventional commercially available 
paxje^es such as, for example, welding, or solid or slotted expandable connect. In 
a praferrad embodiment, the intennediate eoBd casing 150 is coupled to the perforated 
ca»ng 145 by expandable solid connecter. The intermediate solid casing ISO may 
comprtee a plurality of such intenmediate solid casing 150. 

25 . 

In a praferred embodiment, the each intermedtate solid casing 150 includes one more 
valve members 170 for controlling the fkw of fluids and other materials within the 
interior region of the intenmediate casing 150. In an alternative embodirnent, as will be 
recognized by persons having ordinary skill in the art arul the benefit of the present 
30 dlsctosure, during the productton mode of operation, an internal tubular string with 
various arrangements of padcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subtenanean zones from each other while providing a fluid path to the surface. . 
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In a particularly praferred embodiment, the bitermediate casing 150 » placed Into the 
wellbore 105 by expanding the intemiedlat^ cming 150 in the radial direction into 
intimate contact with the Interior walls of the wellbore 105. The intennedlate casing 
ISO may be expanded in the radial direction using any number of conventional 
5 commercially available methods. 

hi an attemative embodiment one or more of the lr)temiediate solid C9sings 150 may 
to omitted. In an alternative prefen^d embodiment one or more of the perforated 
casings 145 are provided with one or ame seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner 
>^iioy& production and exnioration toote may be supported by the show 150, The shoe 
150 may comprise any numter of conventional oommercsally available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prefened embodiment the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment the shoe 155 is selected 
to provide sufficient strength in compressbn and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particuiariy prefened embodiment the s^paratus 130 includes a plurality <rf solid 
casinG^ 135, a plurality of seals 140> a plurality of perforated casings 145» a plurality of 
intermediate solid casings 150, and a shoe 155. More generaDy, the a(q>aratus 130 
nrtay comprise one or more solid casings 135» each with one or mora valve members 
160, n perforated casings 145. n-1 Intenmediate solid casvigs 150. each with one or 

25 morevah^memtors170»andashoe155. . 

During operation of the apparatus 130. oH and gas may te controHably produced from 
the tai^eted oil sard zone 125 using tte perforated casings 145. The oil an6 gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pemrifts teoiated sections of the 
. zone 125 to be selectively Isolated for producflon. The seats 140 permit the zone 125 
to to fluldldy isolated from the zone 120. The seals 140 further pemtits isolated 
sections of the zone 125 to. to fluidldy isolated from each ottor. in this manner, the 
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apparatus 130 permits iinwanted andfor non-prodiiclive subterranean zmes to be 
fluidiciy isolated. 

In an altematiVB embodiment as will be recognized by persons having oncjlnafy sirjji jn 
5 the art and also having the benefit of the present disclosure^ during the prodi^n 
mode of operation, an internal tubular string with various an^ngements of padcers, 
perforated tubing, sliding sleeves* and valves may be employed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

in several altemafive embodiments, ttie solid casing 135. the perforated casings 145. 
the intermediate sections of solid casino 150 anri/nr thA AniiH 
expanded and plastically deformed within the weill}ore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disdosed in one or more of 

15 ttie following: (1) U.S. patent application serial no. 09/454,139, attorney dodcet no. 
25791.03.02, filed on 12/3/1999, (2) U:S. patent application serial no. 09/510,913. 
attorney dociwt no. 25791.7.02, filed on 2/23/2(X)0, (3) U.S. patent application serial 
no. 09/602,350, attorney dodwt no. 25791.6.02, filed on 2/10/2000. (4) U.S. patent 
applleatjon serial no. 09/440,336, attorney docket no. 25791 .9.02. filed on 11/15/1999, 

20 (5) U.S. patent application 9eriai no. 09/523.460. attorney docket no. 25791.11.02, filed 
on 3/10/2000, (6) U.S. patent application . serial no. 09/512,695. attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applicatkm serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000. (6) U.S. patent application serial 
no. 06/588.946. attorney docket no. 26791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 application serial no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000, 
(10) per patent appHcatkin serial no. PCT/USOQ/16635. attorney docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999. (12) U.S. provistonal 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent applicatkm serial no. 60/159,082, attorney 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provistonal patent appHcatmn serial 
no. 60/159,039, attorney docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provisional patent a|H)llcatk}n serial n6. 60/159,033. attorney docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provistonal patent application serial no. 60/212,359, attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent appHeaOon serial 
no. 60/165,228, attorney docicet no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45. filed 
on ?.'2a'2Q00, (19) U.S. p-'Wisions! patent appiiratlcn ssria! no, Sa'221.e45, sticmey 
5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent appHcatkxi sericri 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000. (21) U.S. provistonai 
patent applkatkm serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. provisi&nal patent appllcetion serial no. 60/270,007. attorney 
docket no. 25791.50. fOed on 2/20/2601; (23) U.S. providonal patent applteation serial 
10 no. 60/262.434, attorney docket no. 25791 .51 , filed on 1/17/2001; (24) U.S. provistonal 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 

no. 25791.61, filed on 7/6/2001; (26) U.S. provisnnal patent application serial no. 
60/313.453, attorn^ docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985, attorney docket no. 25791.67,. filed on 
9/6/2001; (28) U.S. pretvisional patent appllcatk>n serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utiDty patent applk»tton serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001. the disctosures of wfilch 
are incorporated herein by reference. In an exemplary emtxxliment, the radial 

20 dearanoes between the radially expanded solid casings 135, perfbratod casings 145. 
intermedtate sections of s(^id casing 150. and/or the solid shoe 155 arid the wellbore 
105 are eliminated Qiereby eliminating the annulus between the soM casings, the 
perfotated casings 145. the intermediate sectons of solM casing 150. and/or the solkt 
shoe 155 and the weflbore 105. In this manner, the opttonai need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Refenfng to Figs. 2a-2d. an Illustrative embocfiment of a system 200 for isolating, 
subterranean fomiattons Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surfeoe 204b for reasons to be 
de8cnt)ed. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the titular expansion oone 204. The first expandable tubular member 206 
further Indudes an unexpended intennedfate portion 20&, another pre-expanded ^ 
5 206d, and a sealing mentber 206e ooupied to the exterior surfece of the unexpended 
intermediate portion. In an exemplary embodim^ the inside and outside diameters of 
the pre-expanded ends, 206a and 206d. of the first expandable tubular member 206 
are greater ttian the inside and outside diameters of the unexpended intenhedbte 
portion 206c. An end 208a of a shoe 208 is ooupied to the pre^xpanded end 208a of 
10 the first expandable tubular member 206 by a conventional threaded connection 

An end 2103 of a slotted tubular merriber 210 that dsfinss a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubidar member 212. The second expandable tubular member 214 
further includes an unexpended Intennediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surfece of the unexpended 
rntenrnedlate portion. In an exemplary embodiment the inside and outside diameters of 
the pre-expanded end$» 214a and 214d, of the second .expandable tidMJlar member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a stotted tubular member 216 tiiat defines a passage 216b is coupled 
to the other pre-expanded end 21 4d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 216 that defines a passage 
30 218b by a conventional threaded Connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a pe^sage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion ^Oc. another pre-expanded 
end 220d» and a sealing rnember 220e coupled to the- exterior surface of the 
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unexpended intermediate portion. In an exmiplary embodiment, the inside and outside 
diameters of the prenexpanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the Inside and outside diameters of the unexpended 

II IWI »■ aWMtCMW |rwi WW* ■ 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

in an exemplary errrt>odiment, the inside and outside diameters of the pr&«xpanded 
10 ends, 206a. 206d, 214a, 214d, 220a and 220d, of the expandable tubular members. 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantSaliy aqua!. !n severa! 8x$nnp!ary embcdimenls, thra sealing members, 2C5et 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respecth/ety, 
further include anchoring elements for engaging the wellt>dre casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alten>ative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as. for example, oil, gas and/or water from or Into a subten^nean fonnation. 

In an exemplary embodiment, as Illustrated In Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fonmed in a subterranean fomrmtion 226 that includes a 
water zone 228a and a targeted oil sarxJ zone 226b. The borehole 224 may be 

25 positioned in any orimtation from vertical to horizontal. In an exemplary emtxxilment, 
the upper end of the tubular support member 202 may be supported In a oonventior^al 
manner using, for mample, a sDp joint, or equhfalent de^oe in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212, 216. and 218. 

In an exemplary embodiment, as illustrated iri Fig. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of Vt\e tubular 
support member 202 arxi tubular expansion cone 204, respectively. 
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in an exsmplaiy embodiment, as Hhistrated in Fig. 2c. the continued ir^ction of the 
fluidic material 228 throt^ the passages. 202b and 204a. of ttie tubular support 

itfwoiwi fcwfc Miw •««w«E« ««t|,/« t0fWl I wire .AW-Tt l09|/«WUV9IJf , pToDSuilZoS Ulfi 

5 passage 18b of the shoe 18: below the tubular expansion cone theiBby radially 
expanding and plastically deforming the expandable tubular nraniber 206 off of the 
tapered external surtace 204b of the tubular expanston cone 204. In particular, the 
intennedlate non pre-expanded portion 206c of the expandable tubular member 208 is 
radially expanded and plastically defonmed off of the tapered external surfece 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
intertor surface of (he wellbore casng 104. Consequently, the radially expanded 
intGrmodista pouion 20uc of Sid e^qyandable tubular nriember 208 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defomned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular nriembers, 214 and 
220. are radially expanded and plasticaily defomned off of the tapered external surface 
204b of the tubular expandon cone 204. In particular, the intennedlate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defonned off of the tapered external surface 204b of the 
tubular expansion cone 204. As a nesutt, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded ifitennecflate. 
portion 214c of the secorxl expandable tubular member 214 is thereby coupled to the 
welibore 224. In an exemplary embodiment, the radially expanded intenDedlate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weBbore 104. Furthenruxe, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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wiD then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204.. In 
particuidr, the intennediate non pre-expanded portion 220c of the third expandable 

5 external suifaoe 204b of Ihe tubular wcpansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, tlw 
radially expanded interimediate portion 220c of the third expandable tubular member 
220 is thereby ooufrfed to the wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the thbd expandable tubular member 220 Is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly isolated from the target»cl oR sand zone 226b. 

After Gompieting the radial expansion and plastic defonnatlon of the third expandable 
tubular member 220, the tubular support mender 202 and the tubiriar expansion cone 
15 204 are removed from ttie wellbore 224. 

Thus, during the operation of the system 10, the Intermediate non pre^xpanded 
portions. 206c 214c. and 220c, of the expandable tubular members. 206, 214, and 
220, respecth/eiy, are radially expanded and plastically deformed by the upward 

20 displaoenhent of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced in the radial directloo into engagement with the 
wellbore 224 thereby coupling the shoe 206; the expandable tubular member 206, the 
slotted teJbular members, 210 and 212, the mparKlable Uibular member 214, the slotted 
tubular members, 216 and 218. and the expandable tubular member 220 to the 

25 wsHbOTB. Furlhemiore. as a result, the connections between the expandable tubular 
members, 206. 214, and 220, the shoe 208. and the slotted tubular members. .210. 
212. 216. and 218. do not h^ve to be mpandabte connections thereby providing 
signfficant cost savings. In addition, the hside diameters of the expandable tubular 
members. 206. 214. and 220, and the slotted tubular members, 210. 212. 216. and 

30 218. after the radial expansion process, are substantially equal. In this rhanner, 
additional oonver^Honal tools and other conventional equipment may be eE»ily 
posilioned within, and moved through, the expandable and slotted tubular members. In 
several altematlve embodiments, the conventional tools and equipment include 
conventional valving and (Mher conventional flow control devices \<x contndling the flow 
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or fiuidic materials within and between the expandable tubular members, 206, 214. and 
220, and the slotted tubular members. .210. 212, 216. and 218. 

Furthemnore, In the system 200, slotted tubu^r merrtere 21C, 212. 21S snd 21° 
are Interieavad among the expandable tubular members. 206, 214, and 220. As a 
result, because only the intermetfiate non pre^jqpanded portions. 206c, 214c and 
220c of the expandable tubular nfiembers. 206, 214. and 220. raspectively. are radially 
expanded and piastlcaliy defbmied. the slotted tubular membere. 210. 212. 216. and 
210 can be convenUonal slotted tubular members thereby signiflcantiy reducing the 
cost and oomplexfty of the system 10. IVIoreover, because only the intemiediata non 
pre-expanded portions, 208c. 214c and 220c. of the expandable tubular membere. 
206, 214, and 220, respectlyely. m e^dially expanded and plastically defomied. the 
number and length of the interieaved slotted tubular members. 210. 212. 216. and 219 
can be much greater than the number and length of the expandable tubular membere; 
In an exemplary embodiment, the total length of the Intermediate non pre-expanded 
portions. 206c 214c and 220c of the expandable tubular members, 208. 214. and 
220, Is approximately 200 feet, and the total length of the slotted tubular membere, 
210, 212, 216, and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 
to the weilbore 224 by radially expanding and plastically defonfning a total length of only 
^proximateiy 200 feet 

Furthermore, the sealing rhembers 206e, 214e. and 220e, of the expandable tubular 
members. 206. 214, and 220. respectively, are used to couple the expandable tubular 
membere and the slotted tubular membere. 210. 212, 216, and 218 to the weilbore 224, 
the radial gap between ttie slotted tubular membere. the mpandable tubular membere, 
and the weilbore 224 may be large enough to effediveiy eliminate the possliility of 
damage to the expandable tubular rnembere and slotted tubular membere during the 
placement of the system 200 witHn the weilbore. 

In an exemplary embodiment, the pre-expanded ends, 206a, 20ed. 214a, 21 4d, 220a. 
and 220d, of the expandable tubular membere, 206. 214, and 220. respecUvely. and 
the slotted tubular members. 210, 212. 216. and 218. have outside diametere and waH 
thicknesees of 8.375 inches and 0.350 Inches, respectively; prior to the radial 
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expariskjn, the intermediate hon pre^expanded portions, 206c, 214c and 220c, of the 
expandable tubular members, 206. 214. and 220, respecHvely, have outside di»neters 
of 7.625 inches; the slotted tubular members, 210, 212. 216, and 218, haw inside 
dia,T,gtSfS of 7.675 inchos; after the radia! sxpSMSton, the insde dianretsfa of the 
5 intarmedlate portions. 206c, 214c and 220c of the expandable tubular members; 206. 
214. and 220, are equal to 7.675 inches; and the welibore 224 has an inside diameter 
of 6.755 inches. 

In an exemplaiy embodiment, ther pr»«xpanded ends, 206e, 206d. 214a, 21 4d. 220a, 
10 and 220d, of the ^(pandable tubular members, 206. 214. and 220, respectively, and 
the slotted tubular members. 210. 212, 216, and 218. have outside diameters and wall 

thicknasses of 4.500 inches and 0.250 inches, iiispecti>^i^ prior to the radial 
expamion, the intemnediate non pre<expanded portions. 206c 214c. and 220c, of the 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have ir^ide 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c. 214c, and 220c. of the exparidable tubular members, 206, 
214, and 220. are equal to 4.000 inches; and the weilbors 224 has an inside diameter 
of 4.892 inches. 

20 

in an exemplary embodiment, the system 200 is used to iriject or extract fiuidic 
materfais such as, for example, oil, gas. and/or water into or from the subterranean 
formation 226b. 

I 

25 RdefTfng now to Fig. 3. an exenntplary en^iment of an expandabto tubular member 
300 wiD now be described. The tubular member 300 defines an interior region 300a 
and mdudes a fhst end 300b including a frst threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d. a second tapered portion 300e, 
and a second end 300f Induding a second threaded connection 300b. The tubular 

dO member 300 further preferably includes an Iritermedlate seaHng member SOOg that is 
ooupted to the exterior surface of ttie intermediate portiion aoOd. 

in an exemplary embodinwnt, the tubular member 300 has a substentially annular 
cross section. The tubular mdnfoer 300 may be faivicated from any number of 
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conventional commercially available materials such as. for example. Oilfield Country 
Tubular Goods (OCTG), 13 chrorrtum steel tubing/casing, or L83, J55, or P1 10 API 
casing. 

5 in an exemplary embodiment the interior 300a of the tubular member 300 has a 
substantiatty circular cross section. Furtttemnore, in an exemplary embodiment, the 
Interior region 3Q0a of the tubular merr^ includes a first ir^ide diameter Di, an 
intennedlate inside diameter Dint, and a second inside diameter Dj. In an e)»mplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and seoomJ inside diameters, Di and D2, are 
grsater than the intennedidte inside dlam^r Dint. 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tapered portion 300c. and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f. off the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends, 300t) and 
300f. of the tubular noember 300 include wall thidcnesses, t, and t2. respectively. In an 

20 exemplary embodiment, the outside diameter of the intemiediate portion 300d of the 
tubular member 300 ranges firom about 75% to 98% of the outside diameters of the first 
and second ends. 300a and 300f. The intemiediate portion 300d of the tubular 
member 300 includes a wall thickness tmr. 

25 In an exenr^iary embodiment, the wati thidcnesses t, and t2 are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 30Qa 
and 300f, of the tubular member 300. In an exemplary, embodnment the wait 
thicknesses, U arKl ts, are both greater than the wall thtekness tiNT bi order to optimally 
match the burst strength of the first. and second ends, 300a and 300f, of the tubular 

30 member 300 wHh the Intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e. 
are Inclined at an angle, a. relative to the tongltudina! direction ranging from about 0 to 
30 degrees In order to optimally facilitate the radial expanston of the tubular member 
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300. In an exempJary embodiment, the first dnd second tapered portions, 300c and 
300e, prowJe a smooth transition between the first and second entte. 300a ami 300f, 
and the intenmediate portion 300d, of the tubular member 300 In order to minimize 
stress ooncentrafions. 

5 

The Intemiediate sealing member 300g Is coupled to the outer surface of the 
intermediate portion 3b0d of the tubular member 300. In an exemplary embodiment, 
the intemiediate sealing member 300g seals the interfeoe between the intennedlate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 

10 305, or other preexisting structure, after the radial expanskm and plastic defonmatlon of 
the Intermediate portion 300d of the tubular member 300. In an exemplary 
emk)odiment, the intermediate sealing member 300g has a substantfally annular cross 
section. In an exemplary embodiment the outside diameter of the Intemnediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of tlie tubular member 300 in order to optimally protect the 
Intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intermediate sealing member 300g may be fabricated 
from any number pf conventional oommercidiiy available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediata sealing member 300g Is fabricated from thermoset polymers In order to 
optimally seal the radially expanded intemiediate portion 3d0d of the tubular member 
300 with the wellbore casing In several altemative embodiments, the sealing 
member 300g includes one or more rigid anchors fot engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intmnedldte portion 

25 300d of the tubular member 300 to the wellbore casing. 

Refenring to Figs. 4, and 5a to 5d, In an exemplary enribodlment, the tubular member 
300 Is fonned by a proc^ 400 that includes the steps of: (1) upsetttng both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 41 0; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing materia! on the outside diameter of ttie 
non-expanded Intermediate portion of the tubular.member In step 425. 
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As iilustiaied in FIG. 5a, in step 405. both ends^ 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 Include the wall thicknesses t, and t,. The intemtediale 
portion 500c of the tubular member 500 includes the wail thickness t-jr and the intsrinr 
5 diameter Dwt. In an exemplary embodiment, the wall thicknesses t, and tj are 
substantially equal in order to provide burst strength that is substantially equal akNig 
the entire length of the tubular member 500. In an exemplary embodiment the waH 
thteknesses ti and ts are both greater than the waR thickness hi order to provide 
burst strength that is substantially equal atong the entire length of the tubular member 
10 - 500. and also to optimally fadlitate the fomiation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b. in steps 410 and 415. both ends, 500a and 500b. of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular member 500 Include the Interior 
diameters D, and Ds. in an exemplary embodiment, the Interior diameters D, and Da 
are substantialiy equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters D, and Da to the interior 

20 diameter Dmt ranges from about 100% to 120% in order to fedlitata the subsequent 
radial expanston of the tubular member 500. 

In a preferred embodiment, the relattonsNp between the wall thicknesses t,, t2, and Ut, 
of the tubular member 500; the Inside diametere D,. Da and Dmt of the tubular member 
25 500; the inside diameter DMbo. of the welibore casing, or other stnicture. Ihs« the . 
tubular member 500 will be* inserted Into; and the outside diameter Dom of the 
expanston cone that will be used to radially expand the tubular member 500 wHMn the 
welibore casing is given by the foitowlng expression: 

Dwettbore-2*t^ ^jktx-tiNT)*0^^t^*DiNT 1 

30 

where tfsta; and 
D, = Dj. 

By satisfying the relattonship gi^n Iri equatkm (1), the expansion forces placed upon 
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the tubutar member SOOf during the subsequent radial expansion process are 
substantially equalized. More gener^, the rslationship given in equation (1) may be 
used to calculate the optimal geometry for ttie tubular rnenr4>er 500 for subsequent 

rei Htot Avnaneinn ar\H nioefir Hafrvm»fi#v« IKa Hi Kjils r mAmKAP RAA #<!»Ki4«w»M^#« 
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S and/or r^airing a wellbore casing, a pipeline, or a strudural support 

As RiustratBd in FIG. 5c in step 420* conventional threaded connections* 500d and 
500e, are formed in both expanded erKls. 500a and 500b, of the tubular member 500. 
in an exemplary embodiment, ttie threaded connections, SOOd and 500e, are provided 
10 usir^ conventional processes for forming pin and box type threaded connections 
available from Atias-Bradfdrd. 

As illustrated in Fig. 5d, in step 425, a sealing nrtember SOOf is then applied onto the 
outside dianf>eter of Hie non-expanded intemiediate portion 500c of ttie tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diamet^ of the intenmediate portion 500c of the 
tubular member 500 using commercialiy available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, ttie expandable tubular mmibera, 206, 214, and 220, cS 
ttie system 200 are substantially identical to, and/or incorporate one or nwB of the 
teachff^ of. the tubular members 300 and 500. 

25 

IRefening to F^. 6, an exeniplary enrriDodinmnt of tubular expansion cone 600 for 
radially expandbig the tubular members 208, 214, 220, 300 and 500 v^ll now be 
descrl)ed. The expansion cone 600 d^nes a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary emtxxiimenf, the rad^l expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Include an angle of attack Oi and Uie second coriical outer surface 625 
includes an angle of attack oa. In an exemplary embodiment, tiie angle of attack Ot is 
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greater than the angle of attack 02. In this n»iner, the first conical outer surface 620 
optimally radially expands the Intermediate porfions, a>6c, 214c, 220c. 300d, and 500c, 
of the tulHjIar members. 206, 214, 220, 300. and 500. and the second conical outer 
surface 525 optimally radialty expands the pre-expandad first and second ends. 2O63 
5 and 206d. 214a and 214d, 220a and 220d. 300b and 300f. and SOOa and 500b, of the 
tubular menr^bers. 206, 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 Indudes an angle of isrttack Qi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 Includes an angle of attack 02 
ranging from about 4 to 15 degrees In order to optimally radially expand and plastically 
10 deform the tubular members, 206, 214. 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the extension cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Refening to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment the radial e)qjanslon section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expanston 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a rninimum at the rear end 710 of the 
expansion cone. The paraboOc outer profile of the outer surface of the radial 
expansion section 715 nrtay be fonned using a plurality of adjacent discrete conical 
secttons and/or using a continuous cun«d surface. In this manner, the regton of the 

25 outer swfaoe of the radial expanskxi seddix) 715 adjacent to the front end 705 of the 
expanston cone 700 may opUmally radially expand the Intermediate porttens. 206c. 
214c, 220c, 300d, and 500c, of the tubular members, 206, 214, 220. 300. and 500.. 
while the regton of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radiaHy expand the pre-/ 

30 expanded first and second ends. 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f. and 500a and 500b. of the tubular members, 206, 214, 220, 300 and 500. in 
an exemplary embcxJIment, the parabolic profile of the outer si^ce of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expanston cone 700 and an 
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angle of attadc h the vidnity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 



... — «,w...^^, «...«w^««.twti*v wMWBi «Ap«ni9iwft WIIO VII IIIV9 aiysHtsiri is 

substantially ktentieal to the expansion cones 600 or 700, and/or Inoorporates one or 
more of the teachings of the es^ansion cones 600 and/or 700. 

In Several alternative emtxxliments, the teachings of the apparatus 130, the system 
200. the expandi«>le tubular member. 300, the method 400, and/br the expandable 
tubular member SOO are at teast partially combined. 

•wiwiiHijf kw 1 1^. u. III Oil aiioiiieiuve eiiiuwniicnii, corrvsniionai lemperaiure, pressure, 
and flow sensors, 802. 804. and 806. respectively, are operaUy coupled to the 
peifbrated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensors, 802, 804, and 808. respectively, in turn are operably coupled to a controller 
810 that receives and jwocesses the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodinwnts, the control algorithms utilized by the controller 810 for ccwitrolling the 
operation of ttie ftow contnri valves 160 as a function of the operating temperature, 
pressure, and flow ratra wimin the perforated tubular members 145 are conventional. 

Referring to Fig. 9, In an alternative embodiment, a solid tiAuiar member 905 is 
coupled to one of the perforated tjbular membere 145 by radially expanding and 
plastically defonning the solid tubular member into engagement with ttie perforated 
tubular nrwmber In a oonventkmal manner and/or uslrig one or moro of the radial 
expansion methods disclosed In ona or more of the foltowlng: (1) U.S." patent 
application serial no. 09M54.139. attorney docket no. 25791.03.02, fitod on 12/3/1999, 
(2) U.S. patent appHcatlon serial no. 09/510,913. attorney docket no. 25791.7.02, fited 
on 2/23/2000. (3) U.S. patent applteation sertel na 09/502.350, attorney docket no. 
25791 .8.0i2. filed on 2/10/2000. (4) U.S. patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523.460, attomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512.695. attomey docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent appDcation serial no. 08/511.941. attorney docket no. 25791.16.02. filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588.948. attorney docket no. 
25791.17.02. filed on 6/772000. (9) U.S. patent application serial no. 09/559.122. 
attomsv rfnHrflt nA TftTQI 9A n? fHoH nn Anttionnn /im dt^t ~.,..i:~.t:».. 

#. — — — - — ..^i -*#fcw*a»ww. ■ w» paimn appuvomni 9Viiai 

5 no. PCTAJSOO/18635. attorney docket no. 25791.25.02. Ned on 7/9/2000, (11) U.S. 
proviskMWl patent applkatnn sertal no. 60/162,671 , attonn^ docket no. 25791.27, filed 
on 11/1/1999. (12) y.S. proviskmal patent applicatton serial no. 60/154,047, attorney 
docket no. 25791.29, fUed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
1 0 provisional patent application serial no. 60/159,039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provistonal patent application serial no. 60/1 59,033. attorney 

tinr^atwin 9■^7Q'4 ^7 fila/t inMOZ-IOOn iia\ 1 1 o .:...:__-a _.-« u t.i 
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no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional 
patent applicatton serial no. 60/165.228, attorney docket no. 25791.39. filed on 

15 11/12/1999. (18) U.S. provisbnal patent appBcation serial no. 60/221,443, attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. proviskjnal patent applteatton serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/200P. (21) U.S. provisional patent appTicatran serial no. 60/237,334. attorney 

20 docket no. 25791.46. filed on 10/2/2000, (22) U.S. provisionai patent applicatton serial 
no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001 ; (23) U.S. provisional 
patent appitoation seiial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provistonal patent appitoation serial no. 60/259,486, attorney 
docket na 25791.52, fitod on 1/3/2001; (25) U.S. provisional patent appUcatton serial 

25 no. 60/303.740, attorney dock^ no. 25791.6t filed on 7/6/2001; (26) U.S. provistonal 
patent appHcatton serial no. 60/313,453. attorney docket no. 25791.59. fitod on 
8/20/2001; (27) U.S. provisional patent application serial na 60/317.985. attorney 
docket no. 25791.67. fited on 9/6/2001; (28) U.S. provistonal patent appitoation serial 
no. 60,318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent applteatton serial no. 09/969,922, attorney docket no. 25791.69, fitod on 
10/3/2001, ttie disctosures of wttich are irKOtpo rated herein by reference. In this 
manner, the 9o\\6 tubular memt>er 905 fluktldy seals the radial passages formed in the 
perforated tubular member 145 thereby preventing the passage of flutoic materials 
and/or fcmnatton material through the perforated tubular member. 



42 



. Referring to Fig. 10, In an attemative embodiment, the radial openrngs in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
mAtMiaj 1QQ5 !nto !hG f3dis! openings !n the one perforated tubidar member by 
5 positipning a closed ended pipe 1010 having one or more radial q)enings 1010a within 
the one perforated tubular men^r 145. Conventionai sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends ol the one 
perforated tubular member 145. The hardenable fiuidic sealing material 1005 is then 
injected Into the radial opening in the one perforated tubular member 145. The 
10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
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apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 
15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic seating matariai is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and piastically 

20 defonned Into contact with the surrounding formation 125 thereby compressing the 
surrounding formation. In this rnanner, the surrounding fonnation 125 is maintained In 
a state of compression thereby stabilizing the sunounding formation, reducing the flow 
of loose particles from the surrounding formation Into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocarbons from the 

25 surrourtding formation. 

' In an attemative embodin^t, a seisnvc source 1106 is positioned on a surface 
location to thereliy impart seismic energy into the formation 125. In this manner, 
particles lodged In the radial openir^gs in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby, enhancing the subsequent recovery of 
hydrocarbons firom die formation 1 25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded an6 plastically formed into contact with the surrounding fonnation 
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125. thereby coupling the perforated tutwilar member 145 to the surrounding formation, 
an impubive load iiappited to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular mmnber 145 by applying the load to the end of the 
apptfstt^ 130. The iniqMdslve ioad Is then trarreferred to the sunounding formation 1 25 
5 thereby. compacMng andtor slurrifying the surrouriding formation. As a result, the 
recovery of hydrocabons from the formatton 1M is enhanced. 

In an altama^ emboc^nt as llfustraled in Fg. 12. a welibore casing 1205 having 
one or more perforations 1210 is positioned within the weHbore 105 that traverses the 

10 formation 125. When the apparatus 130 Is positioried within the welibore 105, one or 
more of the perfrnted tubular members 145 of the apparatus 130 are radlaity 
^spandod and piastfeaiiy deformed toio contact with the welibore casing 1^ thereby 
compressing the sum)undlngfwmation 126. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby statMlzIng the surrouriding. 

15 fbmwtion. reducing the flew of loose particles firom the nnrDunding formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocartions from the surrounding fomration. 

In an altemative embodiment, a seismic source 1215 is positioned on a surface 
20 locaUon to thereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent reooyery of 
hydrocarbons from the fonnation 125. 

25 in an altemative embodiment, after the perfbnted tubular member 145 has been 
radially eiqanded and plaiatically formed into contact «nth the welibore casing 1205. 
thereby coupling Ihe peribraled tubular member 145 to the surrounding formation, an. 
impulsive load is applied to ttw perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The imputeive load Is then transferred to the surrounding fbmiation 125 
thereby compacting and/or siurrifyirtg the surrounding formation. As a result, the 
racoveiy of hydrocarbons from the fomnatkm 125 is enhanced. I 
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Referring to Rg. 13. In an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perforated tubular member Into engagement 
with tlie perforated tubular member In a conventlona! manner and'br udr:g on© or mora 
6 of the radial expansion methods disclosed In one or more of the following: (1) U.S. 
patent application serial no. (W454.139. attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, 
attorney dodiet no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial 
10 no. 09/440,338. attorney dcicket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appiicaf on serial no. 09/523.460. attorney docket no. 25791.1 1.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512,895, attaTiey docket no. 257S1 .12.02 filed 
on 2«4/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket ho. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent appHcatlon serial no. 09/588,946, 
15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122, attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
applipatlon serial no. PCT/USOO/18635. attorney docket no. 25791.2502, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attorney docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provisional patent appDcatkxi serial no. 
20 60/154,()47, attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlstonal 
patent applicaUon serial no. 60/159.082. attorney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisional patent applteatkm serial no. 60/159.039, attorney 
docket na 25791.36, filed on 10/12/1999. (16) U.S. provlstonal patent appiieatton serial 
no. 60/159,033, attorney docket no. 25791.37. filed on 10/12/1999, (16) U.S. 
26 provisional patent appllcatton serial no. 60/212.359, attorney docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provisional patent application serial no. 60/166^28. attorney 
docket no. 25791.39. filed on 11/12/1999, (18) U.$. provlsfonal patent appKcatloA serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional 
patent applteatkm serial no. 60/221.645. attorney docket no. 25791.46, filed on 
30 7/28/2000. (20) U.S. provisional patent application serial no. 60/233.638. attorney 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial 
no. 60/237.334. attorney docket no. 25791.48, filed on lb/2«000. (22) U.S. provisk)nal 
patent application serial no, 60/270.007. attorney docket na 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60^62.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486. attorney docket no. 25791.52, filed m 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney docket no, 25791.61, filed on 
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5 na 25791.59, filed on 8/20/2001; (27) U.S. provisional patent appllcaflon serial no. 
60(317.985. attorney dodcet no. 25791.67, filed on 9/B/2001; (28) U.S. provisional 
pirtent appfication ^al no. 60/318.386. attorney dodtet no. 25791.67.02. filed on 
9/10/2001 : and (29) U.S. utility patent application serial no. 09/969.922. attorney dodcet 
no. 25791.69. filed on 10/3/2001, the disdosures of whidi are incorporated herein by 
10 r^erence. In this manner, the perforated tulxilar member 905 modifies the flow 
characteristics of the perforated tubular member 145 tt^reby pennltHng the operator of 

In an alternative embodiment, as iUustrated In Rg. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, tt^ extract hydrocarbons from corresponding 
subterranean zones A and B, In this manner. If zone B becomes depleted, 
hydrocarbons that are being extracted from zone A wifl not flow into the depleted zone 
B. 

20 . 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 Is used to 
extract geothemial energy from a targeted subtenanean geothermal zone 1505. In this 
manner, the operatk>nal efficiency of the extractioh of geottranmal energy slgnlfeantly 
enhanced due to the increased internal diameters of the various radially expended 
25 elements of the apparatus 130 that perniit greater volum^'c flows. 

In an aitemativB embodiment, the perforated tubular members, 145. 210, 212, 216. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, ttie amount of further radial 
30 e)q3anston required to dean the radial passages of the perforated tubiter members 
145. 210, 212. 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly Including 
one or more solid tubular members, each solkl tubular member including one or more 
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extemai seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly, in an exerhplary 
embodirnent, the zonal isolation assembly further indiKies one or more intenmediate 
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members, each bitermediate solid tidnitar member including one or more external 
seals. In an exemplary embodiment, tlie zonal isolation assembly further includes one 
or mora vaive members for controlling the flow of fluidic materials between the tubular 
members, in an exemplary embodiment, one or more of the intermediate sofid tubular 
members include one or more valve members. 



An apparatus has also been described tliat includes a zonal isolation assembly that 
indudas one or more primary solid tubuiars, each primary soiid iubuiar including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars. and n-1 intennedlate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediate &otid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subten^nean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more primary solid 

20 tubulars within the v^feilbore, the primary solid tubulars traversing ttie ffrst subtenranean 
zone, positioning one or nK)re perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the serand subtmanean »ne within the wellbore extemai to 

25 the solid.and perforated tubulars. 

A method of extracting mat^is from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluidicly coupling the 
30 primary solid tubulars with the casing, positiorting one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterrar^ean 
zone, fluidicly coupling the perforated tubulars with the primary solid tubulars, fluidicly 
isolating the productr^g subterranean zone from at least one other subterranean zone 
within the wellbore, and fluidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the meth(kl further 
ind^fdes conbollably fluididy decoupling at least one of the perforated tubulere from at 
least one other of the perforated tubulars. 



5 An apparatus has also been described that includes a subtarrane^i fontiation including 
a vveHbore, a zonal moiation assembly at least parbally positioned within the wellbore 
that Includes one or more soHd tubular members, each solid tubular member Including 
one or more extemal seals, and one or more perforierted tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomwl by a radial expansion process performed within 
the wellbore. In an exen^lary embodinnent. the zona! isolation assembly further 
includes one or wore intermediate solid tubular n)emb0rs coupled to and interteaived 
among the perforated tubular members, each intermediate solid tubular immber 

15 including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are fomned by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or nrK>re 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or nnore of the 
interm^iate solid ^ubul^ members inchide. one or more valve members for controlling 
the flow of fluids between the solid tubular members arKi the perforated tubular 
membws. 

25 An dppara.tus has also been described that includes a subterranean formation including 
a wellbore* a zonal isolation assembly positioned within the wellbore that Includes one 
or rmre primary solid tubulars, each primary solid tubular Indudlng one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intermediate soKd tubular including one or mora extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perfected tubulars. and the intermediate solid 
tubulars are fonned by a radial expansion prmess. performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
weSbore has also been described that includes posittonirtg one or ntore primary solid 
tubulars within the welibora, the primary solid tubulars traversing the first subterranean 
zof^, pc^iticning one or more perforaled tubulars within the vv6nbQ!B, the perforated 
5 tubulars traversing the second sybtenanean zone, radially expanding at least one of 
ttie primary solid tutMJiars and perforated tubulars within the wellbore, fluldidy coupling 
the perforated tubulars and the primary solid tajbulars, and preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
weRbora external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a pnxlucing subterranean zone in a wellbore, at 
tesst s portfcn the wellbo:^ induding a casing, has a!so been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
mora perforated tubulars- within the vrallbore, the perforated tubulars traversing the 

15 produdng subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
solid tubulars with the casing, fluldidy coupling the perforate tubulars with the primary 
soHd tubulars, fluldidy isolatirtg the producing subterrar>ean zone from at least one 
other subterranean zor>e within the wellbore, and fluldidy oouf^ng at least one of the 

20 perforated tubulars with the produdng sid)terranean zone. In an exemplary 
embodin[ient, the method further indudes oontrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one otheir of the perforated tubulars. 

An apparatus tas also been described that indudes a subterranean formation induding 
25 ' a wsHbors, a »nal isolation bssembfy positioned within the wellbore that indudes n 
soDd tubutar mernbers positioned within the wellbore, each solid tubular, member 
hftdudlng one or more external sedls, arid n-1 perforated tubular members positioned 
within the wellbore coupled to and interteaved ammg the solid tubular members, and a 
shoe ppsltioned within the wellbore coupled to the zonal Isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve meirAers for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary emt>odiment, one or tnom til the 
sdld tubular memt>ers indude one or more valve members for controllir>g the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subten^nean zone in a 
wellbore has also been described that Indudes means for posifionir^ one or more 
primary solid tubulars within the wellborn, the primary solid tubuiars t^avef^Sr^g the fir^t 
S subterranean zone, means for positioning one or more perforated tubulars withm the 
weltbore. the perforated tubuiara traversing the second subterranean zone, means for 
fkiididy coupling the perforated tubulars and the primary solid tubulars, and means for 
piievent^ the passage of fluids from the first subterranean ^e to the second 
subterranean zone within the welibofB external to the primary solid tubulars and the 
10 perforated tubulars. 

A syfitem for extracHng nr«teria!s from, a produdng subterrar^sar^ zcr^ in a vval!tx)re, at 
least a portion of the weltbore including a casing, has also been described that .includes 
noeans for positioning one or more primary solid tubulars within ttie welibore. means for 

15 fluididy coupling the primary solid tubulars with the casing, ^ans for positioning one 
or more perforated tubulars within the weIlt>ore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the pnodudng subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 ooupOng at least one of the perforated tubulars with the produdng subtemanean zone. 
In OT exemplary embodiment, the system further indudes . means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

K A system for isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that Indudes means for positioning one or more 
prbnary sdid tubuters within the wellbore. the primary solid tubulars traversing the first 
subtenanean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore. means for fluWIdy coupling the perforated tubulars and the primary 
solid tubulars. and mearw for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for miracHng materids from a producing subterranean zone in a wsili)ore, at 
least a portion of the weDbore including a casing, has also been described that Includes 
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S posHkming one or more perforated tubulare withh the weltbore. the perforated tubulars 
traversing the piodudng subterranean zone, means for ^adially expanding at least one 
of the primary solid tubulars and the perforated tubulars wHhin the wellbore, means for 
fluidicly ooi4>llng 0ie primary solid tubulars with the casing, means for fluidlcly coupling 
the perforated tubulars with the solid tubulars, mrans for fluididy isdating the 
10 producing subterranean zone from at least one other subterranean zone wittiin the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars v\dth 
t}^ pi^uclng subt^ransan zona. In an exemplary ambodlnrient, the system further 
indudes means for controllably fluidicly decoupling at least one of the perforated 
tiAulars from at least one other of ttie perforated tubulars. 

15 

A system for isolating subten^nean zones traversed by a welltxsre has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fluidicly coupled to the first passage 
coupled to an md of the tubular support member and comprising a tapered end, a 

20 tubular liner ccMipled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherabY the tubular liner includes one or nnore expiandable tubular members that each 
indude a tubular body comprising an intemoediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portton, and a 

25 ^aSng member coupled to the exterior surfiace of Uie intermediate portion, and one or 
more slotted taibitef members coiq^led to the expandable tubular members, wherein 
the . inside diameters of the otiier tubular nrambers are. greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodimmt, the wall 
iNcknesses of me first and second expanded end portions are ^ater than the watt 

30 thid^ness of the intennediate portion. In an exemplary errdKxilment, eadi expandable 
tubular member further includes a first tubular transitloruiry member coupled between 
ths first expartded end portion and the intermediate portion, and a second tubular 
transitionary meTTtt>er coupled between the second expanded end portion and the 
intennediate portion, wherein the angles of indination of the first and second tubular 
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transWonary members relative to the intemriediate portion ranges from about 0 to 30 
degrees. In an exemplary embodRment, the outsMe diameter of the intermediate 
portion ranges frtm ebout 75 percent to abwit 98 percent of the outside diameters of 

the first and SMOnii MnamiAfi oivl rwHnne In an AVAmp«l9n# AmKi<«44;.%«i*«M* w..»A 
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strength (rf the first and second expanded end portions is substanttaHy equal to Vhe 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
inlwior diameter of the intennediate portion ranges from about 100 to 120 pensent. In 
an exemplary embodiment, the relafionshrp between the wall thicknesses tn ta, and W 
of tJw first expanded end portion, the second expanded end portion, and the 
intemiBdiate portion, respectively, of the expandable tubular members, the rr^Me 
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portion, and the intennediate portion, respectively, of the expandable tubular members, 
and the inside diameter D,«ito» of the weilbore casing that the expandable tubular 
member will be inserted into, and the Outside diameter Dcon» of the expansion cone that 
will be used to radially expand the expandable tubular member within the weilbore is 
given by the fbilowing expression: 
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wherein t, = t?; and wherein D, = Da- In an exemplary embodiment, the tapered end of 
the tubtflar expansicm cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of tf^ adjacent discrete tapered 
sections IrKreases in a contiriuous rnanner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an parebdold body. In an 
exemplary embodiment, the angle of attack pf the outer surface of the parebolokl body 
increases In a continuous rnanner from one eihd of the parabotold body to the opposite 
end of the parabotold body. In an exemplary embodiment, the tubular liner comprises 
a phjrellty of expandable tubular membere; and wherein the other tubular membere are 
interleaved among the expandable tubular nnembers. 

A rt»thod of isolating subterranean zones traversed by a welibore has also been 
described that indudes positioning a tubular liner within the welibore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radiirily expanded into, engagement with the wellbcm. In an exemplary 
embodiment, the remaining portions of the tubular Iher are not radially expanded. In 
an exemplary emtKxllment one of ttie discrete portions of tlie tubular liner is fadlally 
5 expanded by injecting a fluidic inaterial into the tubular linen and wherein the remalnlr^ 
ones of the discrete portions of the tubular finer ara radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a pturailty of tubular 
members: and wherein one or more of the tubular members are radially exparnled into 

10 engagement with the weltbore and one or more of the tutmlar members are not radially 
expanded into engagement with the weltbore. In an exemplary embodin^nt, the 
hjhijiAr rriArnbsrs that are f^!a!!y 6?^)and6d Into engaQement with the welibore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engag6nf)ent with the wellbore. In an 

IS exemplary emtuxliment the tubular tiner includes one dr more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and secorKl expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 memtiers, wherein the inside diameters of the slotted lubular members are greater than 
or ^iial to the maximum inside diameters of ttie expandable tubular memi>ers. In an 
exemplary embodiment, the tubular liner includes a plurality of expanctable lubular 
members; and wherein the slotted tubular nr«embers are interleaved, anwng the 
expandable tubular members. 

25 

A system for isdating aubtenranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular Kner within the wellbore, and 
means for radially expanding one or more discrete portiorvs of the tubular liner into 
engagement with the wellbore. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engag^nent with the wellbore. 
in an exemplary embodiment, the renrtaining portions of the tubular liner are not radially 
expanded. In an exemplary embodinwit, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular linen and wherein the 
other discrete portions of the tutnjlar liner are radially expanded by pulling an 
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expansion oone through the other discrete portion of the tubular liner. In an 
exemplary embodiment, ttie tubular liner includes a plurality of tubular members; and 
wher^ one or more of the tubular members are radially expanded into engagenient 
with the waltt)ore and one or more of the tubular membro are not radially expanded 
5 wlto engagement with the welibore. In an exemplary embodiment, the tubular members 
that are reNJially expanded into engagement with the welibore include a portion that is 
radtsAy expanded into, engagement with the welllKm and a portion that Is not radally 
expanded into engagement with the wellt>ore. 

10 An apparatus for i§olatlng subten^nean zones tias also been descrit>ed that includes a 
subterranean formation defining a borehote, and a tubular liner positioned in and 
ooypifid to the borehole at or^ or more discrete locations. In an exemplafy 
embodinnent, the tubular liner is coupled to the borehole at a plurality of discrete 
kxstions. in an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within tVie borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tutHJiar liner are not rediaily expanded. In 

20 an exemplSHTy embodiment, one of the dtecrete portior^ of the tubular liner is radially 
expantted by injecting a fluidic material into the tubutar tiner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an e)q>ansion oone 
through the other discrete portions of the tubular liner. In an exerhplary embodiment, 
the tubular Imer comprises a plurelity of tubular nrtenAers; ar)d wherein one or more of 

25 the tubular ment)ers are radially expanded into engagennent wtth the borehole and one 
or more of the tulKilar members are not rediaily expanded into engagement vrith the 
borehole. In an exerr^ry mibodiment, the tubular membere th^ are radially 
expanded Into engagement with the borehole include a portion that is radially 
mpanded Into engagement with the borehole and a portion that is not radially 

3D expanded Into engagement with the borehole. In an exemplary emtx)dinr^t, prior to 
the radial expansion the tubular liner includes one or nK>re expandable tubular 
rnembers ttiat each Include a tut>ular txxly comprising an intormediate portion and first 
and second expanded end portions coupled to c^po^ng ends of the Intermediate 
portion, and a sealing member coupled to the exterior surface of ttie intermediate 
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portion, and one or more slotted tubular memjMrs coupled to the expandable tubular 
• members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diam^rs of the expandable tubular membm. In an 
exempiary embodiment, the wwiar Sner Includes a p!uiot^^y of expandable tubular 
9 members; and wherein the slotted tubular members are interleaved among the 
expartdable tubular members. 

An apparatus has been described that indudes a zonal isdation assembly including: 
one or more so&d tubular members, each solid tubular member iriciucfing one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for contrcriting the fiow of fiuidk; materials through the pefforated tubular 
members, one or more temperature sensori operably coupled to one or more of the 
perforated tubular niembers for monitoring the operating temperature within the 

15 perforated tubular nr>emt>ers, cme or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operabty coupled to 
one or more of tf>e perforated tubular rrombers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller (^rably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the tenrverature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated hjbular members aie formed by a 
radial expansion process performed within the wetlbore. 

25 

A method of Isotattng a first subterranean zone from a second subt^ranean zone in a 
' wellbore has also been descrbed that Indudra positioning one or more solid tubulars 
within ttie wellbore, the solid tubulars traversing the fbst subterranean zone, positioning 
one or more perforated tubulars ^thln the! wellbore, the perforated tubulars traversing 
30 the second subtenanean zone, radially expancfing at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 
tubulars arxi the solid tubulars. preventing the passage of fluids from the first 
subtenBnean zone to the second subtenraneart zone within the wellbore external to the 
solid tubulars and perforated tubulars. monitoring the operating temperatures. 
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pressures, and flow rates withm one or more of the perforated tubulars, and oontrolBng 
the flow of fluidic materials through the perforated tubulars a fundton of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of exbacUng materials from a producing subtmranean zone in a welibore, at 
least a portion of the welibore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore. positioning one or more 
perfbrated tubulars ^In the welibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and ttie 

10 perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
!£o!et!ng the produdng subterranean zone from at least one other subterranean zone 
within the welibore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and ccMitrolling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. - 

A system for isolating a first subterranean zone from a second subtenrahean zone in a 
20 welibore has also been described that indudes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning cme or more perforated tubulars within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding al least one of the solid tubulars and perforated tubulars within the vrallbore. 
25 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the sdid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a fimdion of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng sid)teTTanean zone in a welibore, at 
least a portion of the wiellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellborep means for 
positioning one or more perforated tubulars within the wellbore, the pirated tubulars 
traversing the producing subterranean zone, means for radially exparKling at least cme 
of the solid tubulars and the perforated tubulars within the wellbore. means for fiuldidy 
5 coupling the solid tubulars wKh the casing, means for fluididy coupling the perforated 
tubulars with the solid tubuiars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean mns within the wellbore, means for fkiididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for conlroliing the flow of fluidic 
materials through the perforated tubulars as a function of tt>e monitc^ operatlr^g 
temperatures, prBssures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 including: one or mors solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more soOd tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular nr^embers are lamed by a radial expansion 
process perfomned within the wellbore, and the solid tubular liners are fonned by a 
radial expansion process performed within the wellbore. 

25 A method of isdating a first subterranean zone from a second subterranean zone in a 
wellbore has aiso been d^bed that includes positioning one or mtm solid tubulars 
within the wellbore, the soGd tubulars traversing the first siArterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages wittiln the 
wellbore, the perforated tubulars traversing ttie second subten^nean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubutars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or wore solid tubular liners within the interior of one or more of the 
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perforated tubuiars, and radially expanding and plastically deforming the solid tubular 
liners withu^ the interior of one or rnore of the perforated tubuiars to flutdidy seal at 
least soriie of the radial passages of the perforated tubuiars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weilbore including a casing, has also been described that includes 
pmltioning one or more soDd tubidars wittiln the weilbore, positioning one or more 
perfbrated tubuiars each induding one or nme radial passages within the wellbore, the 
perforated tubuiars traversing ttie produdng subterranean zone, radially expanding at 

10 least one of the soHd tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing* fluididy coupling the perforated tubuiars 

4Ka m^^UA *«iKiiIav». fhttAMm Ier\l«s4ir\/^ M%a r\nr\Hi if^lhn eiiKfAiTAnaan fruMVI ot lAACt 

one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars with the produdng subterranean zonei positioning one or more 
15 solid tubular liners within the Interior of one or more of the perforated tubuiars. and 
radially expanding and plasticaHy defonninig the solid hJbular liners within the interior of 
one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 

20 A system for isolating a first subtenranean zone from a second subterranean tone in a 
wellbore has also been desolbed that indudes noeans for positioning one or more solid 
tubutars within the wellbore, the solid tubuiars traversing the first sublenianean zone, 
means for positioning one or more perforated tubuiars each Induding one or more 
radial passages within the wellbore, fiie perforated tubuiars traversing the second 

25 subtenranean zone, means for radially expanding at least one of the solid tubuiars and 
perfbr^ed tubuiars virithin the wellbore, nieans for INdidy coupling the perforated 
tubuiars md the soM tubuiars, means for preventing the passage of flidds from the first 
subtenanean zone to the second subtenBnean zone within the wellbore external to the 
prin^ry solid tubuiars and perforated tubuiars, rrteans for posftioning one or more solid 

30 tubular liners within the intwior of one or more of the perforated tubuiars, and means 
Tot radiaify expanding and plastically defonning the solid tubular liners within the interior 
of one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubuiars. 
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According to another aspect of the present invention, a systenrt for extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
.vtAm tfjii^ hihtiiare ufifhEn fhA \M»nhnnB mAam fhr nAsiiionina one or more oerforatsd 

5 tubulars each including one or more radi£ri passages withh the weilbore. the perforated 
tubulars traversing the producing subterranean zdm, means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars virlthin the weObore, means 
for fluidlcly coupling the eoHd tubulars with the canng, means for fluididy coupling the 
peffbrated tubulars with the solid tubulars. means for fltddidy isdating the producing 

10 subterranean zone from at least one other subteoBnean zone within the weilbore, 
txmns for fluidicly coupling at least one of the perforated tubulars wi^ the produdng 

-interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
IS perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also t^en described that Includes a zonal isolation assembly 
Including: one or nrtors solid tubular members, each sdid tubular member including one 
or mem external seals, one ormore perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforetbd tutnjlar rtiembers, and a shoe coupled to the zonal isolatton 
assenMy. 

25 . . 

A method of isolating a first subterranean zone from, a second subterranean zone in a 
weiibora has also been described ttmt inctodes |X)sltionfaig one or more solid tubulars 
within the weilbore. the solid tubulars traversing the firat subterranean zone, positioning 
one or more perforated tubulars each including one ormore radial passages within the 

30 welttKxe, the perforated tubulara traversing' the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventir^ the 
passage of fluids from the flrst subterranean zone to the seoond subterranean zone 
within the weiibora external to the primary solid tubulara and perforated tubutaOs, 



sealing off an annular region within at least one of the perforated tubulars, and Injecting 
a harctenatrte fluMic sealing materteri Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of Vdb perforated tubulars. 

A method <rf extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
posWoning one or more soKd tubulars within the weilbore, positioning one or more 
perforated tubulars each including one or more racfial passages within the wellbore, the 
perforated tubutars traversing the produdng subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid ftjbulars with the casing, fluidicly coupling the perforated tubulars 

\«.tiw *K«« ^^llA liiKiilore flitMMw ierilottnfi fho nmrliirinn i&nhtAfTSinnain mnA ffOm fit Ifiast 

one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subten^nean zone, sealing off an annular region 
withhi at least one of the perforated tubulars. and injecting a hardenable fluldic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tufc>ulars. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also t^n described that includes means for positioning one or more ^id 
tubulars within the weilbim, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perform tubulars each including one or more 
radial passages within the wellbore, the perforated tubidars traversing the second 
subtenanean zone,, means for radially expanding at least one <rf the solid tubulars and 
perforated tubulars within the wellbore, means for fluidldy coupling the perforated 
tubulars amJ the solid tubulars, mearm for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soBd tubulars and prorated tubulars, means for sealing off an annular region 
within at teast one of the perforated tutiulars. and means for injecting a hardenable 
fluidic seaUng material into the sealed annular regkms of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 

I 
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means for positioning one or wore solid tubulars within the wellbore, means for 
positioning one or nrK>re perforated tubulars each including one or more redial 
passages within the welllxtre, the perforated tubulars traversing the producing 
subtenanean zorte, means for radiaiSy expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, nf)eans for fiuididy coupling the solid 
tubulars wtth the casing* means for flukJicly coupling the perforated tubulars with the 
sdld tubulars, means for fluidiciy isolating the producing subtenanean zone from at 
least one other subterranean zone wWiin the wellbore, means for fluidiciy coupling at 
least one of the perforated tubulars with the producing subtenanean zone, means for 
sealing off an annular region within at least one of the perforated tubulars, and meare 
for injecting a hardenable fluldlc sealing material into the sealed annular regions of the 
perfected tubulars to seal off at least some of the radial passages of the perforated 
tubulars. • 

An apparatus has also been described that includes a zonal isolatk>n assembly 
positioned within a wellbore that traverses a subten-anean fomiation Including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfbrated tubular members are fomied by a radial expansion 
process performed within the wellbore. and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the subterranean formation. 
In an exenqplary embodiment, the perforated tubular members that are radtally 
expanded into Intimate contact with the subterranean fonmation compress the 
* subtenranean formation. 

A method of isolating a first subtenranean zone from a seccMid subterranean zone In a 
welRxTO has also been described that Includes positioning one or more soRd tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or rrwe perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
waDbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluidiciy coupling the perforated tubulars and the 



61 



solid tubulars, and preventing the passage of fluids from the first subrterranean zone to 
the second subterranean zone >^thin me weltbore extern^ to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radlaliy expanded into intimate contact vM\ the second subterranean zone compress 

5 the second subt^ranean zme. In an exemplary embodiment, the method furth^ 
indudn vibrating the second subterranean zone to increase the rate of recovery of 
hydfocartxm from the second subterranean zone. In an exmipiary embodiment, the 
method further includes vibrating the second subtenanean zone to ctean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subten^nean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
A)Q;ianded Into intimate contact wtth the second fiubterranaan zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, po$itioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perfmrted tid>ulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars arKl the perforated tubulars within tto wellborn, radially 
expanding at least one of the perforated tubulars into intimate contact witti the 
producing subterranean zone, fluidicly coupling the solid tubulars with Uie casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluUidy isolating the 
producing subten^nean zone from at least one other subtenranean zone within the 

25 weHbore, and fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary iambodlment, the perforated tubulars 
* that are radially expanded into intimate contact with the producing subterranean zone 
compress the producing subterranean zone. In an exemplary embodiment, the method 
further includes vibrating the producing subterrar>ean zone to incre^ the rate of 

30 recovery of hydrocartxxis from the producing subterranean zone, in an exemplary 
embodiment, the method further includes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the producing subterranean zone. In an exemplary embodiment, 
the rrothod further indudes applying an impulshm load to the perforated tubulars ttiat 
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are radially expanded , into intimate contact with the producing sid>terTanean zone to 
increase the rate of recovery of hydrocart)ons from the producing subterranean zone. 

A s^tem for Isolating a first subterranean zone {ft>m a second subterranean zone in a 

5 welibore has also been described tttat includes means for positioning one or more &M 
tubulais within the welibore, the solid tubulars traversing the first subtenranean zone, 
means for portioning one or more perforated tulMjIars within the wetlbore each 
Including one or more radial passages, ttw perforated tubulars traversing the second 
sut)teiTanean zone, rrieans for radtelty expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the second subterranean zone, means for 
/v%iir%iim riArfhratfld ttihiilnrR find the soiki tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extiamal to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment the system further Includes means for vibrating the second subterranean 
zone to increase the rate erf recovery of hydrocarbons from the second subterranean 

20 zone. In an exemplary embodiment, the system further indtktes means for vibrating 
the second subterranean zone to clean the radial passages of the perfected tubulars 
that are radially expanded into intimate contact with the second subterranean ^e: In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expended into Intimate 

25 contact mth the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portton of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, rneans for 
positioning one or more perforated tubulars wHhin the wellbore each irnduding one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the soBd tubulars and the perforated 
tubuters within the welll>ore, means for radially expanding at lewt one of the perforaled 
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tubulars into intimate coritact with the producing std)t8rranean zone, means for fliddidy 
coupBng the solid fubulars with the rasing, means for fluididy coupling the perforated 
tubtdais with the solid tutnilars» means for fluididy isolating the imxludng subterranean 
zone from at le^t one other subten^nean zcm within the wellbore, and means for 

5 fluididy coupling at least one of the perforated tubulars with the produdng 
stAtenranean zona, in an exOTiplary embodiment, the means for radially mpanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises mear^ for compressing the producbig subterranean 
zone* In an exemplary embodiment the system further Indudes means for vibrating 

10 the produdng subterranean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 

b^^yHM maone fnr yiKrat|nn H^A pmHitdng ftiihterranMn zone to dean the radial 

passages of the perforated tubulars that are radiatty expanded into intinr\ate contact 
with the, producing subtenanean zone, fn an exemplary embodiment, the systerp 
15 further indudes means for applying an impulsive load to the perforated tutwiars that 
are radially expanded Into Intimate contact with the produdng subterranean zone to 
Increase the rate of recovery of hydrocarbons from th^ produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assemtdy 
20 positioned within a wellbore that traverses a subterranean f<mnation and irKsludes a 
perforated wellbore casing, including: one or mofe solid tubular members, each solid 
tubular mernber induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the ^nal 
isolation assembly. At least one of the soHd tubular members and the perforated 
25 ' tubular mQmbers are formed by a radial expansion process performed within the 
wellbore. and at lemt one of the perforated tubular members are radially expanded into 
intlflnate contact with the f>erfbrated waHbore casing. In an exemplary embodiment the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean forrnation. 

A nrethod of isolating a first subterranean zone from a second subtenBnean zone in a 
wellbore that indudes a perforated casing that traverses the second subtenBhean 
zone, has also been descnl>ed ttot indudes positioning one or^nrxxe solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean mm. positioning 
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one or more perforated tubulars within the welibore each including one or more radial 
passages, the perforated tulHilars traversing the second subterranean zone» radiaUy 
expanding at least one of the primary solid tubulars and perforated tubulars vrtthln the 
weHbore, r»liatly expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fiuldicly coupling the perfonated tubulare and the scrfid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subtenanean zone within ttie wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubidars that are 
radiaBy esq^anded into intimate contact vMth the perforated ca^ng compress the second 

10 • subterraneari zone. In an exemplary embodin^ent.. the method further includes 
vibrating the second subterranean zone to Increase the rate of recovery of 
hyHrry^rhQf^ ffom the seoond subterranean zone. In an exemplary embodiment the 
method further Includes vibrating tfm second subterranean zcHie to dean the radial 
passa9e$ of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment^ the method further includes 
applying an impulsive load to the perforated tubulars that are radially exf^nded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second su^t^rahean zone. 

20 A method of extracting matmals firom a producing subterraneah zone in a wellbore, at 
toast a portion of the wetibore Including a casing and a perforated casing that traverses 
the producing subtenanean: zme, has also been described that includes positioning 
one or ntore solid tubulars within the w^lbore. pc^oning one or more perforated 
tubtdars within the wellbore each Including one or more radml passages, the perforated 

25 fadndars traversing the proditing subtenanean zone, radially expanding at least one of 
the soDd tvl^rs and (he perforated tubulars within the weHbore. radialty expancfing at 
least one of the periidrated tubulars into infimate contact with the perforated casing, 
fluididy coupling the soHd tubulars with the casing, fluididy coupling, me perforated 
tobulars with the solid tubutars, fluididy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fluididy cx>upling at (east 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubuters that are radially expanded into Intimate contad 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the produdng 
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subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
• subtenanean zone. In an 6}®mplsry embodiment, tfte method further inciudes 
vibrating the producing subterranean zone to dean the radial pase^es of the 

,u« M*«f iwllalhf oyyvanHftH Into IntirmtA mnhirt uHth thA oerforated 
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5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubuiars «ML are radle^ expanded into Intimate 
contact with the perforated tubuiars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

1 0 A system for isolating a first subterranean zone from a second subterranean zone in a 
weibore that includes a perfc^ed casing that traveises the second subterranean 

I ^1 ^^^.^u.^^ tr^nx frtc fwiftM/snInn rmo r\r mnrft cnlirl 
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tubuiars within the wellbore, the solid tubuiars traversing the first subtenranean zone, 
means for positlwiing one or more perforated tubuiars within the wellbore each 

15 including one or more radial passages, the perforated tubuiars traversing the second 
subtenanean zone, means for radially expanding at least one of th^ solid tubuiars and 
. perforated tubuiars within the wellbore, means for radially expanding at least one of the 
perforated tubuiars into intimate contact vwth the perforated casing, means for Huidldy 
coupling the perfc^ated tubuiars and the solid tubuiars, and means for preventing the 

20 passage of fluids from ttie first subtmranean zone to the second subterranean zone 
within ttie wellbore external to the solid tubuiars and perforated tubuiars. in an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing comprises means for 
compressing the second subtenranean zone. In an exemplary enrt>odiment. the system 

25 further indudes means for vibrating the second subterranean zone to incre^ the rate 
of recovery of hydrocart)ons trom the second subterranean zone. In an exemptery 
en4K)diment, the system further indudes mesms for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
Into Intimate contact vrfth tfte perforated caslrlg. In an exemplary embodimerit, the 

30 system further includes means for applying an impulsive load to the pwforated tubuiars 
that are radially expanded into intimate conted wjth the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extrading materials from a producing subterranean zone in a welibcMne, at 
least a pcMt^n of the mtttKsre including a c^ng and a perforated casing that traverses 
the pioduch^ sidsterranean zone, has ateo t>een de8crit>ed that ir>ciudes means for 
pcmtksning one or more solid tubulafs wittiln the wellbore, means for positioning one or 

5 more perforated tubutars within the wellbore eadi including one or more radial 
openings, the perforated tutHJlars traversii^ the producing sutrterrarman zone, means 
for radially expamfing at lewt one of the sofid tubutars arid the perforated tubulars 
witWn the weBbore, means radially expanding at least one of the perforated tubulars 
into Intimate contact with the perforated casing, means for fluididy ooupfing the solid 

10 tubiJars with the casing, means for fluididy coupling the perforated tubulars with me 
soTid tubulars. means for fluididy iscrfating the produdng subterranean zone from at 
i^^^ #%*K<^r ».feKt»rr»rvA'sn MriA uiHKin thfi uuAlihnm flnd iTiaaris for fluldiciv couDlirra 

i^aoi WHO wwfoi OMWweMei i<y>«i i ^ — — * , » 

at ieast one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate conted with the perforated casing comprise tneans for 
compressing the produdng subten^nean zone. In an exemplary embodiment, the 
further Indudes means for vibrating the produdng subten^nean zone to increase the 
rate of recovery of hydrocarbons from the producing subtenranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenarean zone to dean the radial passages of the perforated tubulars that arB 
radially expanded into intimate contect with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an Impulsive load to the 
perfbrated tubulars that are radtally expanded Into intimate oontect with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean »ne. 

An apparatus has ateo been^ described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular mender including one 
or mors extemal seats, one or rrxm perforated tobular members each Induding radial 
30 passages coupled to the solid tubular members, and one or nrKsre perforated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to ttie zonal 
^lation assemMy. At least one of the solid tubuter members and the perforated 
tubular members are formed by a radial expansion process pmfbrmed within the 



67 



wellbore. and (he perforsted tubular liners are formed by a radial expanston process 
perfonmed within the wellbore. 

A m^hod of isolating a first subterrsinedn zona from a second subterranean zone in a 
5 wellbbre has ateo been described that includes positioning one or more solid tubulars 
within the wellbore. the soHd fajbulars trdverslng ttie first subterranean zone, positioning 
one or more perforated tubutars eiach including one or more radial passages wrtthin the 
wellbore, the perforated tubidars traversing the second subten'aneah zone, radially 
expanding at least one of the soHd tububrs and perforated tubulars within the wellbore, 
10 fluMldy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zor>e to the second subterranean zone 
utfithln the weHbore external to the primary solid tubulars and perforated tubulars. 
positiorrfng one or more perforated tubular Hners within the interim of one or more of 
the perforated tubulars, and radially expanding and plastically deformirng the perforate 
15 tubular liners within the interior oT one or moie of the perforated tubulars. 

Amethod of extracting materials from a producing subterraneian zone in a wein>ore, at 
least a portton of the wellbore indudirq a casing, has also tveen described that includes 
positioning one or more solid tubulars within the wellbore, positioi^g one or more 

20 perforated tubulars e»A including one or more radial passages within the wellbore, the 
perforated tubulars toaversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and tte perforated tubulars within the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
with 0«e soHd tubulars. flijddiciy isoteting the producing sub^ranean zone from at least 

25 ' one other siMerranean s>ne within the weltbore, fluldlc^ 

perforated tutMilas with the produdng sut)terrsmean zone, positioning one or more 
perforated tulMJiar liners within the interior of one or more of the perforated tubulars, 
and radially expending and pl^ticalty defomnlng the perforated tubular liners within the 
interior of or» or more of the perforated tubulars. 

30 

A system for isolating a first subtenranean zone firom a second subtenanean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the weiibore. the solid tubulars traversing the first subterrar^an zone, 
means for positioning one or more perfonsited tubulars each Including one or more 
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radial passages within the wellbore, the perforated tubulars traver^ the second 
sutiterranean zona, means for radially expanding at feast one of the solid tubulars and 
perforated tutnilars within the weybore, means for fltMidy coupling the perforated 
I. .>w A^pm »Ka ii iht ii Aro modfiQ 'ffsr rvA\iAntinn thn rMSAane of fluids from flie fifst 

tMWtcno aim miw «rwfft%i wnrwwiwi ^.w.w..~. .g — ^ ^- -- 

subtenanean zone to the seooiid subterranean zor» within the wellbore extemsri to the 
primary solid bibulars and perforated tidMilars. means for positioning one or more 
p^fbrated tubular lineis within the Interior of one or more of ttie perforated tubulars, 
and means for radially expanding and plasHcally deforming the perforated tidtular liners 
within the Interior of one or more of the perforated tubulars. 



A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the v^Slbora induding a casing, has also been dssaibed that indudes 
rmans for positioning one or more sdid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

IS passages within the wellbore. the perfonated tubulars traversing the producing 
subterranean zohe, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fliildicly coupling the solid 
tubulars the casing, means for fluldlcly ooupllhg the perforated tubulars with tte 
solid tubulars, means for fluididy isolating the producing subtenanean zone from at 

20 least one other subterranean zone within the wellbore. means for fluididy coupling 
at least one of the perforated tubulars with the producing subtenanean zone, means for 
positioning one or rrwe perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and means for radidity expanding arid plastically deforming the 
perforated tubular liners within Ae interior <rf one or more of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or miore solid tubular members, each'soiid tubular memtier inciu(j^g one 
or more external seals, two or more perforated tubular membm each ihdudbig radid 
passages coupled to the solid tubular members, and one or mors one-way valves for 
30 controUaWy fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At teast CMfie of the solid tubular nnenA)ers and the 
perforated tubular members are formed tyy a radial expansion process performed within 
the welltx)re. 
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A method of isolating a first subterranean zone from a seomd subtenranean zone 
* twAfig a phraHty of producing zones fen a wellbore has also been described that 
inchjdes positiorrfng me or more sofid tubuiars within the wellbore, the solid tubulars 
travershg tlie first subterranean zone, positiontrig two or more perforated tubulars each 

5 indudir^ one or more radial passages within the wellbore. the prorated tubuiars 
traversing the second subtorianean zone, radially expanding at least one of the solid 
tubuiars and perfbratad tubulars within the weRbore, fluididy coupling the perforated 
tubulars and the prfmary soHd tubuiars. preventing the passage of fluids from the first 
sut^nanean zone to ttie second subterranean zone within the welltiore external to the 

10 primary solid tubidars and perforated tubuiars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a welibore having a plurality of producing 
15 subterranean zones, at least a portion of the weillx)re including a casing, has also been 
described that includes positioning one or more solid tubuiars within the welibore, 
positiming two or more perforated tubuiars each including one or more radial passages 
within ^ wellbore, the perforated tubuiars traversing the producing subtennnean 
zones, radially expand^g at least one of the solid tubulars and the perforated tubulars 
20 within the welbore, fluididy coupling the solid tubulars with the casing, flutdicty coupling 
the perforate tubulars with the solid tubulars. fluididy isolating the produdng 
subterranean zone from at least or>e other subterranean zone within the wellbore, 
fluididy coupling at least one of the peifuBted tubulars with the produdng 
subterranean zorw, prsyenflrig fluids frcxn passmg from one of the producing zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A systsm for isolating a first subterranean zone from a^6eoond subterranean zone 
having a pluraBfy of produdng zones in a wellbore has also been described that 
indudes iDeans for positioning one or ntore soRd tubulars within the wellbore, the solid 
30 tubulars traversing Vt\e first subt^ranean zone, means for positicxiing one or more 
perforated tubutars each induding orve or nK>re radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubuteirs and perforated tubulars within the welibore. 
means for fiuididy coupling the prorated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weBbore external to the prin^ry sofid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular Oners wHhIn 
the jnttrlor of one or more of lha perfbrjated tubuiars. and means for preventing fluids 
5 from passing frcrni one of the producing zones that has not been deftoted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones In a 
wellbore, at least a portion of the weDbore ir^uding a casing, lias also been described 
10 that includes means for positior^ing one or more solid tubulars within the wellbore, 
nieans for positioning one or more perforated tubulars each including one or rrwB 

mjifil pnggggftc uujfhjn fhA utfAljhQfA^ fho norfnratgfj tyhylArc fj^yar^lng the pmriitHng 

subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldicly coupling the solid 

15 tubulars with the casing, weans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenanean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, arKl means for praventing fluids from passir^ from onie of the 
produdng zones ttiat has not been depleted to me of the producing zones that has 
been depleted. 

An apparatus for extracting geothemial energy from a subtenranean fomtalion 
25 containing a source of geothermal energy has also been descrB)ed ttiat indudes a 
zonal isolation assembly posdtioned within the subtenanean formation including: one or 
more solid tubular members, each solid tubular nnember induding one or mm exiemal 
seals, one or moro perforated tubular nnenrtbers each induding radial passages coupled 
to the solid tubular menr^rs. and one or nrKXB perforated tulnilar liners each induding 
30 one or more radial passages coupled to the Interic^* surfaces of one or mora of the 
perforated tubular meml^ers, and a shoe coupled to the zonal isolation assemt)ly. At 
least one of the sc^id tubular members and the perforated tubular members are fonned 
by a radial expansion process perfonned within the welibora. 



71 



A method of isolating a first sutrterranean zone from a second subterranean zone 
including a scHirce of geothemwi! energy in a wellbore has also been described that 
includes positioning one or more sdid tubulars within the weilbore. the solid tubulars 
tramrsing the first subteranean zone, positioning one or more perforated tubulars 

5 each including one or criore radiat passages within the weiibore, the perforated tubulars 
traversing the second subterranean zone, radidty expandbig at least one of the sc^id 
tubulars and perforated tubulars within the wetlbore, fluididy coupling the perforated 
tubulars and the primary solid tiAularSp preventing the passage of fluids from the fimt 
subterranean zone to the second subterranean zone within the wellbore exienial to the 

10 primary solid tubulars and perforated tubulars. positioning one or more perforated 
. tubular Imers within the interior of one or more of the perforated tubulars, and radially 
expending and plsst!c^!!y deforming the perforated tubular liners within the Iriterior of 
one or more of the perforated tubulars. 

15 A meftod of extrarting geothermal energy from a subterranean geothenna! zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that Includes positioning one or more solid tubulans within the welttxro, positioning one 
or tmre perforated tubtdars each including one or mora radial passages within the 
wellbore, the perforate tubulars traversing the subtenanean geothermal zone, radially 

20 expanding at least one of the soHd tubulars and the perforated tubulars within the 
wellbore. fliMdy coupling the solid tubulars the casing, fluidicty coupling the 
perforated tubulars with the solid tubulars. fluidicly isolating the ^bterranean 
geothormal zone from at least one other subtenanean zone withjn the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subtenanean 

25 geothermal zone. 

A system for teolating a first subt^ranean zone from a second geothennal 
subtenanean zone in a wellbore has also been described that includes means for 
positioning one or more solid Uibulars within the wellbore. me soSd tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each -including one or more radi^ pmsages within the wellbore. the perforated tubulars 
traversing the second geothenmal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the welbore. means for 
fluidicly coupling the perforated tubulars and tte soHd tubulars, md means for 
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preventing the passage of fluids from the first subterrai^n zone to the second 
geothermal subterrartean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 

A systenv for extradir^ geolhennal energy from a subteiranean geothermal zoto in a 
wellbore, at least a portion of the wellbore induding a casing, has also be&\ described 
that includes means for posttlonlrfl one or more soM tubulars wItWn the wellbore, 
means for positioning one or more perfbrated tubulars each including one or nrwre 
radial passages within the wrtlbore, the perforated tubulars traversing the subterranean 
geothennal zone, means for radially expanding at least one of the soTid tubulars arKl 
the perforated tubulars within tte wellbore. means for fluldldy coupling the solid 
»..u..t^p«. ...»K mAAne fnr fhiiHirK/ miinllfia the Derforated tubulars with the 

solid tubulars, means for fluidldy isolating the subterranean geothennal zone froa> at 
least one other subterranean zone within the wellbore, and means for fluldldy coupling 
at lepst one of the perforated tubulars with the subterranean geothemnd zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
Induding: one or more solid tubular members, each soHd tubv^ member Induding one 
or more external seals, one or more perforated tubular nnembers each Induding one or 
more radial passages coupled to the solid tubular members, and a shoe.ooupled to the 
zonal isolation assembly. At least one of the sdU tubular members and the perforated 
tiri>ular members are formed by a radial expansicm process perfonned within the 
wellbore. and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expanslori of the perforated tubular members within the 
wellbore* 

A mettiod of isolatbig a first subtenanean ane from a second subterranean zone in a 
wellbore has also been described that irKludes positioning one or more solid tubulars 
witMn the wellbore, the solid tubulars frawrsing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing ttie second subtenanean zone, radially 
- expanding at least one of the primary soBd tubulars and perforated tubulars within the 
wellbore, fluWIcly coupling the perforated tubulars and the soBd tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the wellbore external to the solid titulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of me i^rforated tubidars by further 
radial expansion of the perforated tUbuiars within the welK>ore. 

5 A method of extracting materials from a pifoducbig subterranean zone in a wellbore, at 
least a portion of the weDbore inchidmg a casing, has also been described that includes 
posWoning one or ntore solid tubulars within the wellbore; positioning one or more 
perforated tubulars within the wellbors each including one or more radial passages, the 
perforated tubulars traversing tN producing wbtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
couplir^ the solid tubulars with the casing, fluidtcly coupling the perforated tubulars 

LkJ_ ^^11^ .k^. .1^ a..iji^u. M.' v#Hw^#% fw^MA m4 IaaaI 

one other subterranean zone within the welibore, fluididy coupling at least one of the 
perforated tubulars with the (mdudng subterranean zone, monitoring the operating 
15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the. radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tutnilars wthin the wellbore. 

A system for Isolating a first subterranean zone from a second subten^anean zone In a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the soBd tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perfcrated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means fbr fluididy coupling the perforated 
tubulars and the solid tubulars, means tor preventing the passage of fluids finom the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
soKd tubutars and perforatwl tubulars, and means fbr cleaning matertels from the radial 
passages of at least one of the perforated tubulars by further radial expanston of the 
30 perforated tubulars within ttie welibore. 

A system for extracting materials from a producing eubtenanean zone in a wellbore, at 
least a portion of the wellbore including a casir^g. has also been deseed that indudes 
means for positioning one or more solid tubulars within the weHt>oFe. means for 
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positioning one or more perforated tubidars within the w^Ixmb each including one or 
mote radtal passages, the perforated tutKulars traversing the produdng subterranean 
zone, means fbr radlaliy expanding at iaast one of the soHd tubulars and the perforated 
tubulitfs wilhin the wdlliore. means for fluididy coupling the solid tubulars with the 

5 casing, means fbr fluididy coupling the parfbrafted tubulars with the soFid tubulars. 
means fbr fliddic^ iarfating the produdng subterranean zone from at iedst orib other 
subterranean zone wWhln the weHbore. means for fluididy coupling at least one of the 
perforated tubultfs with the produdng subtenanean zone, and mear© for deaning 
materials from the radial passages of at least one of the perforated tubuteis by further 

10 radial eiqpansionofthe perforated tubulars within the wellbore. 

AWsKjgh uiijstrativ© embodiments of the invention have been shpWn and described, a 
wide range of modification, changes and substitution Is contemplated in the foregoing 
disdosure. In some instances, some features of the present invention n«y be 
15 employed vnthout a cwresponding use of the other features. Accordingly, It Is 
appropriate that the appended daims be ponstmed broadly and in a marmer consistent 
with the scope of the inventk>n. 
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CLAIMS 



1. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or mc^e solid tidniiar members, each solid tubular member Including one or 
more exlanial seals; 

one or more perforated tubular mwnbers each including radial passages 
coupled to the soBd tubular members; and 

one or nvore perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe ooupfed to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

wherein the perforated tubular liners are fornied by a radial expansion process 
performed wittiin the wellboine. 

2. A method of teolating a first subterranean zone from a second subterranean 
zone bfi a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean ^e; 

positijDning one or more perforated tubulars each including one or more r^ial 
passages within the wellbore, the perforated tubulare traversing the second 
subterranean zone; 

rsdtally expanding at least one of ttie solid tubulars and perforated tubulars 
withfr) the weilbore; 

fhjrididy couplir^ the perforated tubulars and ^e primary solid tubulars; 

preventing tte passage of fluidd from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plasVcaily defomting the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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3. A method of extracSng materials from a producing subterranean zone in a 
weDbCTO, at least a portion of the weilbore Including a casing, oomprising; 

5 positioning one or more perforated tiibulars each including one or more radial 

passages wttMn the wellt)ore. the perforated tubulars traversing the producing 
subtananeanzone; 

radially expanding at least one of the solid tubufers and the perforated tubulars 
within the weilbore; 
10- fluldidy coupling the solid tubulars with the casing; 

fluMidy coupling the perforated tubulars with the solid tubulars; 

subtenanean zme witNh the weilbore; 

fliMidy coupling at least one of the perforated tubulars witti the produdng 
IS subtenanean zone; 

positioning one or more perforated tubular llriers within the Interior of one or 
moreof the perforated tubulars; and 

radially expanding and frfastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

20 

4. A sy^em for isolating a first subterranean zone from a secor^J subterranean 
zone in a weHbore, oomprising: 

means for positioning one or more solid tubulars within the weilbore, the soHd 
tubulars traversir^ the first subterranean zone; 
25 means for positioning one or more perforated tubulars each indudln^ one or 

more radial passages within the weilbore, the perforated tubulars traversing the second 
sutrtenanearizme; 

means for radially expanding at least one of the solid tt^lars and perforated 
tubulars within the weilbore; 
30 means for fluididy coupling the perforated tubulars and the soOd faibulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenBnean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars; 
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means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means (or radially expanding and plastically deforming the perforated tubular 

IflPBIO tfflUmi MIW niW«MI%n «ri •••'wr. V -«r» — ^ ™. ^ 

5 

5. A system for extracting materials from a producing subterranean zone In a 
wefflxra, at least a portion of the wattbore Including a casing, comprising; 

means for positioning one or more soHd tubulars within ttie wellbore; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, th6 perforated tubulars traversing the 
producing subten^nean zone; 

.^^m.^^ »«..JS#«tkj Avn9rw4inn 4» lAset rhno nf thA ftnliH tllhlllAfft Snd thfi 

perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
15 means for fluidicly coupling the perfon^ted tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupBng at least one of the perforated tubulars with the 
producing subterranean zone; 
2a means for positfordng one or more perforated tubular liners within the intertor of 

one or more of the perfbrated tubulars;' and 

means for radially expanding and plastically deforming the perforated tubular 
liners within Ihe intoior of one w more of the perforated hibuters. 

25 6. An apparatus for extracHng gMthermal energy from a subtenranean fonmatidn 
oontdning a source of gecMhermal energy, connprising: 

a zonal botetion assernbly positioned within the subterranean fonmatlon, 
oompiising: 

one or more solid tubular merribers, each solid tubuter member including one or 
30 more external seals; 

one or more perforated tubular nnembers each including radial passages 
cou(ded to ttte sdid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the int^or surfaces of one or more of the perfbrated tubular 
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meiTibers; and 

a shoe coupted to the anal isolation assembly; 

wherein at least one oT the solid tubular members and the perforated tubular 

nroTMc nmrrnrrviAd witWn the wellbOTB. 

lUmiK/Oio iwiiitow »/y w w#^f^i r ^ ** -r-^ 

7. A method of isolating a first subtenanean zone frmi a second subtenanean 
zone Induding a source of geott>ermal energy a wettKm, comprising: 

positioning one or more solid tubulars within the vvellbore, the solid tubuiars 
traversing the first subterranean zone; 

positioning one or more perforated tubulais each including one or more radial 
passages v^in the wellbore. the perforated tubidars traversing ttie second 
subferranran zone; 

radially expanding at least wie of the soBd tubiters and perforated tubulars 
wittrin the wellbore; 

fluWidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

positioning one or more perforated tububr liners within the interior of one or 
more of the perforated tutHJiars; and 

radially expanding and plasticaHy deforming the perforated tubular liners within 
the interior of one or more of the peifwated tubulars. 
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1. An apparatus, comprising: 

a zonal isoiatlon assembly comprising: 

one or more solid tubular members, each solid tubular merrOMr mctuding one or 

5 more external seals; 

one or mwe perforated tubular members coupled to the soOd tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling me flow of fluidic materials ttvough the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature within the. 
perforated tubular members; 

one or mora prBssurB sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular nieml>er5; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rale within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assenrA>ly; and 
a controller operably . coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and cbntroDIng the operatton of the flow control valves: 

wherein at least one of the solid tubular members and the perforated tubular 
mmters are fonned by a radbl e)q>ansion process perfonned wItMn the weilbore. 

25 Z A method of isolating a flrst subterranean zone firom a second subterranean 
zone in a weObore. comprising: 

positioning one or nKjre solkJ tubulars within the weilbore. the solid tubulars 
traversing the flrst subten^nean zone; 

positioning one or mom perfwated tubuters within the weBbore, the perforated 
30 tubulars traversing the second sut>terranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weilbore; 

fluldicly coupling the perforated tubulars and the soRd tutailars; 

pieventir^ the passage of fluids from the first subterranean zorw to the second 
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subterranean zone within the weilboie external to the solid tubulars and perforated 
tubulars; 

monitoring the operding temperatures, presajres, and flow rates within one or 
rnors of the nerfbrated tubylns: and 

controHing the flow of fluldic materials through the perforated tubulars as a 
function of the monltwed operating temperatures, pressufes. and flow rates. 

3. A mrthod of e)dracling materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

poslttoning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 

hiKiitare trA\Mminn tho nmHiininn Rttht^rranean zona! 

IMK^MWiv? W M wt^iai^ •* p^. w^™.— . .0 — ^ ^ - ■ , 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; . . 

fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars: 

ftuididy iscrfating the producing subterranean zone from elt least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least oro oT^the perfected tubulars with the producing 
subtenanean zone; 

monitoring me operating temperaMres. pressures, and flow rates within one or 
more of the perforated tubulars; and 

oontroWng the flow of fiukBc materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

4. A system for isolating a first subterranean zone from a second subtenanean 
zone In a weiibofB. omprisftig: 

means for positioning one more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the soTid tubulars; 
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means for preventing the passage of HMs from the first sidytenanean zone to 
the second subterranean zone within the wellt)ore extennal to ttie solid tubulars.and 
perforated tubulars; 

means for monttoririg the operatlrw temperatures, pressures, and flow rates 
5 v^in one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

& A system for extracting mat^ials from a producing subtenanean zone in a 
10 welibore, at least a portion of the welibore including a casing, (X)mprising; 

means for positioning one or more solid tubulars within the welibore; 
rfteans for positioning one or more perforated tubulars wjttiin the welibore. the 
. perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the welibore; 

means Ibr flutdicty coupling the solid tubulars with the casing; 
means for fluidiciy coupling the perforated tubulars with the solid tubulars; 
means for fluidiciy isolating Vhe producing siri)terranean zone from at least one 
20 otHsr subterranean zone within the welibore; 

means for fluldtcly coupling 'at least one of the perforated tubutars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 nrteans for omtrolling the ftow of fluidic materials through the perforated .tubutars 

as a foncUon of the nranitored operating teniperatures, pressum^^ 

6. An apparatus, conniprising: 

a zonal isolation assemtriy comprising: 
30 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; afKl 

one or more solid tubular liners coupled to the Interior surfeoes of one or mdre 
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of the perforated tubular memt)ers sealing at least some of the radial passages of 
the perforated tubular memt)ers; and 

a shoe coupledto the zonal isolation assembly; 

whmin at least one of the soDd tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within ttie wellbore; and 
whmin the solid tabular finers are fomoed by a radial expansion process 
performed within the wellbore. 

7, A methcxl of isolating a fir^ subterranean zone from a second subtenanean 
10 zone In a wellbore, oomprislng: 

positioning one or more sdkl tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone: 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore. the perforated tubulgrs traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 

within the weUbore; 

fliddidy coupnng the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone, to the second 
20 subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars: 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radierily expanding and plastically defomning the solid tubular liners within the 
25 Interior of one or more of the perforated tubulars to fluicfidy seal at least some of the 
radial passages of the perforated tubutars. 

8. • A meSKxl of extracting materials from a producing subterranean zone In a 
wel^re, at least a portion of the weUbore including a casing* comprising; 
30 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars fraversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tut>ulars and the perforated tubulars 
within the weUbore; 

fiuidicly GoupGng the solid tubulars with the casing; 

fluldidy ooupEng the perforated tubulars with the solid tubutars; 
5 fiuidfcly isolating the produdng subterranean zone from at least one other 

subterranean zone within the wdlbore; 

fluididy ooupBng ^ least one of the perforated tubulars with the producing 
subtenranean zone; 

positioning one or more solid tubular liners within the interfor of one or more of 
10 • the perforated tubulars; and 

radlalty expanding and pts^tically defonmirig the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wetlbore. comprising: 

means for positioning one or more soBd tubulars within the wellbore, the solid 
tubulars traversing the first subtemanean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the weKbore, the perforated tubulars travensing the second 
wbterranean zone; 

means for radially e)vanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
25 means for preventirig the passage of fluids frorh the first subterranean zone to 

the second subtenanean zoiie within the wellbore extendi to the primary solid tubulara 
and perforated tubulars; 

means for positioning one or nxire solid tubular liners within the interior of one 
or nnors of (tie perforated tubulars; and 
30 means for radially expanding arid plastically defcxming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluldidy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean rone in a 
mllbore. at least a portion of the welibore indudnig a casing, comprisirig; 

means for poslUoning one or more solid tutMitars within the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
5 more radial passages within the wellt)ore, the perforated tubuteirs traversing the 
producing subtanranean zone; 

means for radiaUy expanding at least one of the solid tubulars and . the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
10 means for fluidicly coupling the perforated tubulars with the solid taibulars; 

means for fluidicly isolatirig tt>e producing subterranean zone from at least one 
AttiAf ftyhtorranean rone within the wdllbor^: 

nneans for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 
IS means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or mom of the perforated tubulars to fluidicly seal at least 
dome of the radial passages of the perforated tubulars. 

20 

1.1. An apparatus, comprising: 

a zonal isotetion assembly comprising: 

one or more solid tubular members, each solid tubular merr4t)er including one or 
more external seals; 

25 one or more perfbratad tubular members each including radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members, 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zorial isolation assembly. 

•30 

12. A nnethod of isolating a first subterranean zone from a secorxl subterranean 

zone in a wellbore, comprising: 

positioning one or more sofid tubulars within the wellbore. the soBd tubulars 
traversing the first subterranean zone; 
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positioning one or more perfcrat^ tubulars each indudtng one or nrxn radial 
passages within the wellbore. the peiforated tubulars fraversing the second 
subtenanean sone; 

radially expanding at least, one of the solid tubulars arrd perforate tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tutnilars; 

preventing the passage oT fluids from the first subterranean »ne to the second 
subterranran zone within the wellbore external to the primary solid tubulars and 
perforated tiAutars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluidtc sealing material Into the sealed annular regions of 
the perforated tiibidars to sta! off at le^t some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a produdng subten^nean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positk)nlng one or more perforated tubulars each induding one or more radial 
passages witMn the wellbore, the perforated tubulars traversing the produdng 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupBng the perforated tubulars with the solid tubulars; 
25. fluididy isoialing the. imdudng subterranean zone from at least one cMher 

subtenar^an zone within the wellbore; 

fluididy coupttng at least one of the perforated tubulars with the produdng 
subtenranean zone; 

seaOng off an annular regton v^ln at least one of tto perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to s^l off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for Isolating a first sutyterranean zone from a second sutiterranean 
zone in a weilbore, comprising: 

nr^RS for positioning or^ or more solid tubulars within the welttK>re, the soBd 
liiHiSars fraversing the first subterranean zone; 
5 means for posltiorung or^ or more perforated tubulars each Including one or 

more radial passages within the welllxm, the perforated tubulars traversing the seoorid 

r 

subtenanean zone; 

means for radlaUy expanding at least one of the solid tubulars and perforated 
tubutars within the weUbore; 
10 means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean ^ne to 

and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated . 
15 tubulars; and 

means for injecting a hardenable ftukJic sealing material into the sealed annular 
regions of the perforated tubular^ to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
weDbdre, at least a portion of the weitbore including a casing, comprising; 
means for positioning one or trme solid tubulars within the wellbore; 
means for positioning one or more perfbrated tubulars each Including one or 
more radial passages within the wellbore, ttie perforated tubulars traversing the 
25 pmductng sutiterranean zone; 

means for radially expandng at least one of the soKd tubulars and the 
perfbrated tubulars within ttm vifeObore; 

' means for fluidldy coupling the soDd tubulars with the casing; 
means for fiuidiciy coupling the perforated tubulars wfth the solid tubutars; 
30 nr)eans for fhjidldy Isolating the producing subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fiuidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for sealing off an annular regiorv wittiin at least one of the perforated 

tubulars;and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
fisgtons of the pefforated tubulars to seal off at least some of the radial passages of the 
S perfbiated tubulars. 

16. An apparatus^ oomprteing: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean formation, comprising: 
10 - one or more sdid tubular rnembers, eadi solid tubular menfd>er including one or 
more external seals; 

nne or more perforated tubular m.embera coupled to th© solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of Vne solid tubular members and the perforated tubular 

members are fonned by a radial e)^n8ion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimate contact with the subterranean formation. 

20 17. The apparatus of dalm 16, wherein the perforated tubular members that are 
radiaDy expanded into intimate contart with the subterranean formation compress the 
subterranean fonmation. 

IB. A method cS isolating a first subtenanean zone from a second subterranean 
25 zone in a weOboie, comprising: 

posittoning one or more solid tubuiare within the weilbore. the solid tubulars 
traversing the first subtenanean »ne; ' 

positioning one or more perforated tubulars within the wellbore each including 
one <K more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weiltx)re; 

radially expanding at least one of the perforated tubulans into intimate contact 
with the secorki subterranean zone; 
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fluidicty coupling the perforated tubulars and the sdid tubulars; and 
preventing the passage of fluids from the furst subterraneai axte to the second 

subterranean zone within the wetlbore exterr»l to the soM tubulars and pwforated 

ubuiars. 

■5 

1&. The method of dam 18. wherein ttie perforated tubulars that are radially 
expanded Into ir^fnale contact wift the second subtenanean zone compress the 
second subterranean zone. 

10 20. The method of cteflm 18. further conv*ing vibrating Ihe second subterranean, 
zone to Increase the rate of recovery of hydrocarborw from the second subterranean" 
zone. 

21 . The method «f dalm 18. further comprising vibrating the second subterranean 
\5 zone to dean the radial passages of the perforated\tubulars that are radially expanded 

irto Intimate contact with the second subterranean zone. 

22. The method of dalfn 18, further comprising applying an impulsive (oad to the 
perforated hJbulars that are radially expanded into intimate contad with the second 

20 subtenanean zone to IncreaM the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracHr^. materials ftom a produdng subterranean zone In a 
wedbore. at least a portton of the wellbore inckiding a casing, comprising: 

25 podtioning one or more solid tubuiarswtthin the wellbore: 

positioning one or more perlbrated tubulars ixAhln the wellborn each induding 
one or more radteri passages, the pwforaled tid>ular8 traverdng the produdrig 
subterranean zone: 

radially expandir^ at least ono of tlw sdid tubulars and the perforated tubulars " 

30 within the wellbore; 

radially e)^nding at least one of the perforated tubdars into Intimate contact 

with the producir)g subterranean zone: 

fiddidy coupling the sdid tubulars writh the casing; 

fiddidy coupling the perforated tubulars with the sdid tubulars; 
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fluidtdy Isolating, the producing subterranean zone fronri at least one other 
subterranean zone wItMn the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of claim 23, wherein the perforated tutnilars that are radiaDy 
expanded into intimate contact with the producing subterranean zone compress the 
producing subtenanean zone. 

10^ 25. The niethod of daim 23, further comprising vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The nriethod of claim 23, further comprising vibrating the produdng. 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contad with the produdng subtenranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact witti the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarboris from the produdr^ 
subterranean zone. 

28. A system for teolating a first subterranean zone frorn a second sut)terranean 
zone In a vrailbore, comprising: 

25 means for positioning one or more sdid tubulars within the welltx>rB, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars \Mthin the weilbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radtaity expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; , 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first $ut)terFanean zone to 
the second suMeiranean zone vidthin the wellbere externa! to the solid tubulars and 
perforated tubulws. 

29. The system of daim 28. wherein the means for radially expanding at least one 
of the perlbi^ tubulars into intimate contact with the second subterranean ane 
comprises means fbr cahpressing the second subterranean zone. 

30. The system of daim 28. further oompiising means fbr vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28. further comprising means for vibrating the second 
subtenanean zone to dean the radiai passages of the perforated tubulars that are. 
radially expanded Into intimate" contad with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to the perforatwl tubulars that are radially expanded into intimate contact with the 
second subterranean zone to Increase the rate of recovery of hydrocarbons from the 
secorxi subterranean zone. 

33. A system for extracting materials from a produdng subtenanean zone In a 
weiibore, at least a portion of the weilbore Induding a casing, oonrqarising; 

means for positioning one or more sow tubutow within the weiibore; 

means lor posHior^ng one or rnore perforated tulMiters vidthin the 
ihduding one or more radial openings, the perforated tulHJiars traversing the producing 
subterranean zone; 

means for radially expanding at teast one of the solid tubulars and the 
perforated bdxilars within the weiitwre; 

mews for racfially eiqianding at least one of the perforated tubulars into.mtlnfiate 
contact with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars vwith the solid tubidars; 

means for fluididy Isdating the produdng subterranean zone from at teas! one 
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other subterranean zone within the wentxire; and 

means for fhjUidy coupling at least .one of 0ie perforated fajbulars with the 
producing subterranean zone. 

5 34. The system of cteim 33, wherein the means for radially expanding at least one 
of the perforated tubuiars into intimate contact with Ihe producing subterranean zone 
comprises means for compressing the producing subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
10. ■ subterranean zone to increate the rate of recovery of hydrocartx>n8 frxmi the producing 

subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubuiars that are 

1 5 radially expanded into Intimate cdnted with the produdng subterranean zone. 

37. The system of claim 33/furthw con^rising means for applying an impulsive 
load to ttie perforated tubuters that are radially exparuled into intimate contact with the 
produdr^ sut>terranean zone to increase the rate of recovery of hydrocarbons from the 

20 producing subterranean zone. 

38. An apparatus, comprising: 

a zormi Isolation assembly positioned within a wellbore that traverses a 
subterrmean formation and indudes a perforated wellbore cashg, comprising: 
25 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or mm perforated tubular mwibers coupled to the sdid tubular members; 

and 

a shoe coupled to the zonal isolation as$emt>ly; 
30 wherein at least one of the solid ^bular members and the perforated tubular 

members are fomned by a radial expartsion process performed v^ln the wellbore; and 

wherein at least one of the perforated tutelar members are rad»liy expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daon 38, wherein the perforated tubular memt)^ that are 
radi^ expanded Into intimate contact vidth the perforated casing compress the 
subterranean fbimation. 

5 40. A method of teolating a first subterranean zone from a sectmd subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first sutAerranean zone; 
10 positioning one or more perforated tubulars within the wellbore each Including 

one or more radial passages, the perforated tubulars traversing the second 

I 

SMJUI0I i Si ICCii i &A#4 iw| 

radially expanding at least one of the primary solid tubulars and 'perforated 

tutNilars within the wellbore; 
15 radially expanding at least one of the perforated tubulars Into intimate contact 

with the perforated casing; 

fluMlcly coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wenbore external to the solid tubulars and perforated 
20 tubidars. 

41. The method of daim 40. wherein the perforated tubulars that are radially 
expanded lr«o intimate contact virfth the perforated casing compress the second 
subtenanean nne. 

25 ' ' 

42. The method of daim 40. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocwbons firom the second subten^nean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenanean 
zone to dean the ratfial passages of the perforated tubulars that are radially expanded 
into intimate avitad with the perforated casing. 

44. The method of daim 40. further comprising applying an incisive load to the 
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perforated tubulars that are radially exparKled into Intimate contact with the perforated 

casing to incrssm the rate of recovery of hydrocarbons from the second subtOTanean 
zone. 

5 45. A method (rf extracting matertels from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subtenanean zone, comprising; 

posifioning me or more sdid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulara trav^sing the producing 
subterranean zone; 

radlair/ expanding at least one of the sdid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact. 
15 with the perforated casing; 

fluidlcly coupling the solid tubulars with the casing; 
flutdidy coupling the perforated tubulars with the solid tubulars; 
fiuidicly Isolating the producing subten^nean zone from at least one other 
subt^ranean zone within the wetlbore; and 
20 fluididy coupiing at least one of the perforated tubulars with the producing 

subten^nean 2KMie. 

46. The rnelhod of claim 45. whmin the perforated tubulars that are radially 
expanded into Intirhate contact with the perforated casing compress the producing 

25 subtenanean zone. 

47. The method of daim 45, further comprising vibrating the producing 
subtarranean zone to increase the rate of recovery of hydrocarbc^s firom the producing 
subterranean zone. 

30 

48. The method of dalm 45, further comprlsir^g vibrating the producing 
subterranean zone to dean the radial passages, of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive toad to the 
perforated tubuim that are radially expanded Into Intfrrote contact with the perforated 
tubulars to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. 

5 

50. A system for Isolating a first subtenranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
10 tubulars traversing the first subtvranean zone; 

means for positioning one or mwe perforated tubulars wittiin the wellbore each 

^ ra«4l«l ftatteontte IKa nor^ratAH hlhlltflrs traVArfiinQ the SfiCOnd 

IIIWlUUIII^ iltWlV BSSMlUi |#uwwM^ft#wy m ■«# • w< wi^— ».w 

subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within flie wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact the perfbrated casing; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone virtthin the wellbore external to the sc^ld tubulars and 
perforated tubulars. 

51. The system of claim 50. wherein the rneans for radially e)q>anding at least one 
ofthe perfbraled tubulars into intinriate contact with the perforated casing compr^^ 

25. means for compresdng the second subtenranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subtmanem zone to increase the rate of rroovery of hydrocarbons from the Kcond 
subterranean zone. 

30 

53. The system of daim 50, farther comprising means for vibrating the siBcond 
subtenanean zone to dean Vt\e radial passages of the perforated tubulars that are 
radially expanded into intin^e contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radblly expanded into intimate contact wittt the 
perforated casing to increase the rate of recovery of hydrocarlK)ns frem the second 

g iih terranMn zOfie. 

5 

55. A system for extracting materials from a producing subtenanean zone in a 
>rallt)ore. at least a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tutnjiars within tba wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

inclining one or more radial openings, the perforated tubulars traversing the producing 

ei iKtorranaon ▼nno* 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
IS means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidtdy coupling the solid tubulars with the casing; 
means for fluidtdy coupling the perforated tubulars vrith the solid tubulars; 
means for fluidldy isolating the producing subterranean zone from at least one 
20 other subtenranean zone within the wellbore; and 

means for fluidtcly coupling at least one of the perforated tubuters with the 
producing subterranean zone. 

56. The system of daim 55, wherein the mMins for radially sanding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55. further cx)mprising means for vibrating ttie produdng 
subttfranean zone to increase the rate of recovery of hydrocart>ons from the produdng 

30 subtenanean zone. 

. 58. The system of daim 55, furttier comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubdsrs fliat are 
radiaUy expanded Into intimate contact with the perforated casing. 
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. 59. The system cf dwn 55, further comprising m^m for app!y!r>g an impulsive 
load to the prorated tubidars that are radially expanded Into Intinnale contKt with the 
P«rfor»ted casing to si^ease the rate of reooyery of hydrocartjons from the producing 
5 stditerrariean 2X)ne. 

60. An apparatus, com^msing: 

a zonal IsolaUori assemt)ly comprising: 

one or more solid tubular memt)efs. each solid tulnjlar wamber Including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
wupled to the solid tubular msmbsrs; and 

one or wore perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated- tubular 
15 members; and 

a shoe coupled to the zonal Isolatton assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wallbore; and 
wheifein the perforated tulHilar Kners are formed by a radial expansion process 
20 perfonmed within the welibore. 

61. A method of isolattng a first subtmanean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subtenranean zone; 

portioning one or more perforated tubulars each hduding one or more radial 
passages within the weUbore. the perforate tubuliars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars ar^ perforated tubulars 
30 within the wellbore; 

fiuidlcty coupling the perforated tubulars and ttie primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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posittortir^ one or more perforated tubular Hners within the Interior of one or 
more cf the perforated tubulars; and 

radially expan(fing and plastically defonming the perforated tubular liners within 
the intsrfor frf one or mors of the perforated t^^^^ 

5 

62. A method of extracting materials from a producing subterranean zone in a 
welibore. at least a portion of the waltoore inchiding a oasing, comprising: 
positioning one or more solid tubiiriars within the weDbore; 
posKlonirig one or more perforated tubutars each including one or more radial 
10 passages within the welibore, the perforated tubulars traversing, the producing 
subterranean zorie; 

within the welibore; 

fluidicly coupling the solid tubulars with the casing; 
1 5 fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subtenanean zor^; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of Oie perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the Interior of one or more of the perforated tajbulars. 

25 63. A system for isolating ia first subtenranean zorie from a second sublenanean 
zone in a welibore. oomprising: 

means for positioning one or more solid tubulars within the w^ibore, the solid 
tidMilars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each Indudlng one or 
30 mora radial passage within the welibore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars witNn the welibore; 

means for fluididy coupling the perforated tubulars and the soHd tubulars; 
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means for preventing the passage of fluids from the first subtenranean zone to 

the second subterranean zone wittiin the wellbore external to the primary solid tubtjlars 

and perforated tubulars; 

;4t/^nin^ fsnA mnro nMfirwataH li ihi ilar Rnarft Mrfthin thfl interior of 

ri lit *^ wi vw avv^^v — • — • — - 



one or more of the perforated tubulars; and 

means for radially expanding and plastically defomiing the perforated tubular 
Gners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nran zone in a 
wellbore, at least a pcurtion of the weHbore iriduding a casing, comprising; 

means for positioning one or more solid tubulars within the we1ltK)re; 

^ ^^^uz^m^imm.mm r\Aw4ps*tti^AA tt iKi ilorf» Aotf^h tHinn f\rt£x nr 

more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one erf the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with tt^e casing; 

means for fluldidy coupDng the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; 

nieans for fluidicly couplihg at least one of the perforated tubutars with the 
producing subterranean zone; 

means for positioning pne or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radtolly expanding and plastically defbnning the perforated tubular 
iiners withm the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or mora solid tubular members, each solid tubular member including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubukir members; and 

one or more one-way valves for controllabiy fluldiciy coupling the perforated 



99 



tubular members; and 

a shoe coupled to the zonal isolation ass6mt>ty; 

wherdn at least one of the soBd tubule members and the perftMrated tubular 
membors are formed by 3 radsa! expansfcn process performed within the wellbcre. 

5 

66. A niethod of Iscrfating a first subterranean zone from a second subterranean 
sKme having a plurality of produdrq zones in a wellbore, comprising: 

positioning one or more solid tubidars within the wellbore, the solid tubulars 
traversing the first siA>terranean zone; 
10 positiorring two or more perforated tubtdars each including one or more radial 

passages within the wellbore, the perforated tubulars traver^g the second 
subteiran^an zonei 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fhjidicty coupling the perforated tubulars and ttie primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tut>uldrs; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore Indudhg a casing^ comprteing; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or morid perforated tubulars each Including one or more radial 

passages within ttte wellbore. the perfbratad tubulars traversing the producing 
subterranean zones; 

radially expanding at least one <tf the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the solid tubulars with the casing; 

fiuidiciy coupling the perforated tubulars with the solid tubulars; 
% fiuidiciy isolating the producing subterranean zone from at least one other 

subtenranean zone within the wellbore; 

fiuidiciy coupling at least one of the perforated tubulars with the producing 
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subtetranean zone; 

prsventing fluids from passing from one of the producing zones that tes not 
been depleted to one erf the producing zones that has been depleted. 

5 68. A system for delating a first subterranean zone from a second subterranean 
s)ne having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid ftjbulms within the wellbore* Vrm sdU 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubidars each including one or 
10 more radal passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for rsdisHy expanding at l^st one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldldy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subten'anean zone to 

the second subtenanean zone withiii the wellbore external to the primary solid tubulars 
and perforated tubulars; i 

means for positioning one or more perforated tubular liners within the inteitor of 
oneormoreof theperforated>ibular8; and 
20 means for preventing fluids from passing from one of the producing rones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore. at least a portion of the wellbore including a casing, comprising; 
25 means for positioning one or rnore solid tubulars wthin the wellbc^ 

means for positioning cm or more perforated tubulars each including or^ or 
* mm radial passages, within tte weDbore. the perforated tubulars traversing the 
producing subtenanean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars wrttiin the wellt>ore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated, tubulars with the soTid tubulars; 
means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidicly coupUng at toast one of the pefforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 

means for preventing flirids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothennal enwgy from a subterranean fomiation 
containing a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subtenanean formation* 
comprising: 

ond or mnm finliri tubular mfimiMr&. aach solid tubular mambar indudina one or 

— , — — , — . — , — — , — ^ - . .. _ ^ . ^ _ 

more external seals; 

one or more perforated tubular member^ each including radial passages 
coupled to the solid tubular members; and 

one or nrK>re perforated tubular liners each including one or more radial 
passages coupted to the interior surftices of one or nnore of the perforated tubular 
members; and 

a shoe coupled to the zonsd isolation assembly; 

wherein at least one of the solid tubular membere and the perforated tubular 
members are formed by a radial expansion process perfbnmed within the wellbote. 

71. A method of isolating a frat subtenanem zone from a second subterranean 
zone including a source of geottermal energy in a weDbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversmg the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubutars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidicly coupling the perforated tutnilars and the pfintaiy solid tubulars; 

preventing the passage of fluids from the first subterranean zor^ to the seoond 
subterranean zone within the wellbore external to ttie primary solid tubulars and 
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perforated tubulars; and 

pcsitiGning cne cr mora i^rforeted tubular liners wthln the Interior of one or 
iTiora of the perforated hibulars; and 

^ds!!y expanding and plast!Ga!!y dafbrming the perforatad tubular liners wMhin 
5 the Interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial en^y from a sulrten^nean geothennal 
zone in a weilbore, at least a pcHtion of the wellbore including a casing, comprising; 

posilioning one or mm solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wrtlbore. the perflated tubulars traversing the subterranean 
gecthSiiiiSi ^^le; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wl&)in the wellbore; 
1 5 ' fluidicly coupling the solid tubulars whh the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subten^nean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subtenanean 
20 geothermal zone. 

73. A system for Rotating a first subterranean zone from a second geothemnal 
subterranean zone In a wellbore* comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial pKsages within ttie wallbcm, ttie perfected tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubidars vtnttim the w^n>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtenBnean zone to 
the second gec^enmal subterranean zone within, the wellt>ore external to the primary 
solid tubule and perforated tubulars. 
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74. A system for extracting geotheimal energy from a subterranean geothermal 
zone in a wellbore. at least a portion of the Mllbore mduding. a casing, comprising; 



5 means for positioning one or more solid tutHJiars within the welib(m; 

means for positioning one or more perforated tubulars each including one or 
more radia) passages within the wellbore^ the perforated tubulars traversing the 
suMenranean geotharmal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforate tubidarsvidthin the welibore; 

means for flukliciy coupling the solid tubulars with the casing; 

^.^^^ x^. Jt. awt^k. m^^.m^Hw^ 4I«M •««i%v4v«M4A/l ft iKi ikire u#H4i fho crkltH tilhHlliant' 
IINMlftd lUi llUiWifWfy wwrupiifs^ wio ww.,^ , 

means for fluldidy isolating the subten'anean geothermal zone from at least one 
other subtefianean zone within the wellbore; and 
1S means for fluldicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assennbly comprising: 
20 one <w more solW tiAuiar mwibers. each solid tubular member iriduding «ie or 

more external seats; 

one or more perforated tubular members each Including one or more radial 
passages coupled to ttie solid tubular members; and 

a shoe coupled to the zonal isoiatidn assembly; 
25 wherein at least one of the solid tubular rnembers and the perforated tubular 

members are fonned by a radial expansion process perfomied wittiin the wellbore; and 

wheiein the radial passage of at least one of the perforated tubular members 
m deaned by furtter radial expmsibn of the perfected tubular members within the 
weDbm. 
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76. A method of isolating ^ first subterranean zone from a second subten^nean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first sutjterranean zone; 
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positioning one or more perforated tutnilars within the wetlbore each including 
. one or nxKe radial passages, tte perforated tubuiars traversing the second 
sutyterTar»an zone; 

w^MMUr «kvnon/4tnrf ofr l oacf mA nf tho nrimArv f^lH tijhillflrs and DdrfOfatBd 

ICMfOIIJ W**|#*" 'V*-* tjj ..i^-m^. ^r-'ar » ^.......^^ — r~ 

5 tubuiars within the welllx)re; 

fluididy coupling the perforated tubuiars and the solid tubuiars; 
preventing tiie passage of fluids from the f^t subterranean zone to the second 
siri^terranean zone within the welibore external to ttie solid tubutars and perforated 
tubidars;and 

10 cleaning materlab from the radial passages of at least one of the perforated 

tubuiars by further radial expansion of the perforated tubuiars within the welibore. 

77. A method of extracting materials from a producing subterranean zone in a 
weltt>ore, at least a portion of the welibore including a rasing, comprising; 
15 positioning one or more solid tubufars within the welibore; 

positioning one or more perforated tubutars within the welibore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 

20 within the welibore; 

fluididy coupling the solkl tubutars with the casing; 
fluididy coupling the perfmted tubuiars with the solid tubuiars; 
fluididy isolafing the produdng subterranean zone from at least one other 
subtenanean zone wiMn the welibore; 
25 fluWIdy couptag at least one of the perforated tubuiars wHh the produdng 

subterranean zone; 

nmnitoring the operating temperatures, pressures,, and flow.rales within one or 
more of the perforated tubuiars; and 

deaning materials from the radial passages of at least one of the pwforated 
30 tiiMJiars by further radial expansion of the perforated tubuiars within the welibore. 

78. A system for Isolating a first subtenanean zone from a second subterranean 
zone in a welibore* comprtslng; 
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means for positioning one or more scriid tubulars within the weHbore, the solM 
tubuiars traversing the first subterranean zone; 

mrans for positioning one or ntore perforated tubuiars within the wellbore each 
Indudlhg one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially e)q[)anding at least one of the solid tubulars and perforated 
tubulars wtthln the wellbore; 

means fbr fluididy coupling the perforated tubulars and the solid tubulars; , 

means for preventing the passage of fluids from the first subterranean zone to 
10 the Second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars wfmin the 
wellbore. 

15 

79. A system for extracting materials from a producing, subtenranean zone in a 
wellbore, at least a portion of the weltt>ore Including a casing, comprising; 

means for positioning one or more solid tubular& within the wellbore; 

means for positioning one or more perforated tubutars wHhln the wellbore each 
20 including one or more radial parages, tte perf(»ated tubulars traverslr^ the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 

* perforated tubulars within the wellbore; 

means for fluididy ooupling the solid tubulars with* the casing; 

25 means for fluididy coupling the perforated tubulars with tt^ solid tubulars; 

means for fluididy isolating the (^udng subterranean zone from at least one 
other subtenBnean zone within the wellbore; 

means for fluididy roupllng at least one of the perforated tubulars with the 
producing subterranean zor^; and 
30 emans for deaning materials 'from the radial passages of at least one of the perforated 
tubulars by further racfial expansion of the perforated tubulars within the weObore. 
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